Cno6ofo-TYpPUHCKNIA MyHULMUNANbHbLINA OTAeN ynpas/ieHns 06pa3oBaHMeEM
MyHuumMnanbHoe KaseHHoe obLeobpa3oBaTesibHOe yupexaeHme «Cnobopo -TypuHckas COLL Ne 1»

PACCMOTPEHA YTBEPXOEHA

Ha negarorn4eCcKom

coBeTe (npotokon Ne 1oT
26.08.2025)

PABOYAA NPOIM’PAMMA
YUEOHbIN NMpeamMeT «XUMUSI»
ansa odydarowmxea 10-11 knaccos

(C ucnonb3oBaHMEM CPeACTB 00yYEHMS 1 BOCNUTaHWS LIEHTpa 06pa3oBaHNA
eCTeCTBEHHO-Hay4YHOIN M TEXHOMNOrMYECKOM HanpaB/IeHHOCTEN «TOYKa pocTa»)

TypuHckas Cnoboga, 2025



MOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XUMHUM Ha YpOBHE cpeAHero oOmiero o0pa3oBaHUsS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpa3zoBanuu B Poccuiickoii denepanumn», TpeObOBaHUN K pe3ysIbTaTaM OCBOCHHUS
dbenepanbHOll 00pa30BaTENIbHOM MPOTpaMMbl CPEJAHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBaeHHbIX B DeaepanbHOM  TOCYAapCTBEHHOM
oOpazoBarensHoM cTanaapre COO, c¢ yuérom Konuenuuu npenogaBaHus
y4eOHOro mpeamera «XuUMHsS» B 00pa3oBaTeIbHBIX OpraHuzaiusx Poccuiickoi
@denepaluy, peamu3yIONIMX OCHOBHbIE O00pa3oBaTelibHbIE MPOrpaMMbl, H
OCHOBHBIX ToNOkeHU «CTpaterun pa3BuTUsi BocnuTanus B Poccuiickoit
®enepanuu Ha niepuon 1o 2025 roma» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 — p.).

[Iporpamma peanusyercss Ha Oa3ze meHTpa «Touka pocTay €CTeCTBEHHO-
HAyYHOW M TEXHOJOTHYECKON HarpaBieHHOCTEH. Pa3paboTrana B COOTBETCTBUHU C
TpeOOBaHUSIMHU  3aKOHOJAATeNbcTBA B chepe oOpa3oBaHuss U € y4E€TOM
pexomeHganuii  denepasbHOrO omeparopa y4eOHOro mnpeaMmera «XUMUS.
Britouenue B o0Opa3oBaTelbHYIO J€ATEIbHOCTh LU(ppOBO  naboparopuun
MOJIHOCTBIO MEHSIET METOJIUKY M COAEPKAHUE IKCIEPUMEHTAIBHON IESITEIbHOCTH.
upokuil CeKTp AATYUKOB MO3BOJSET yYallUMCS 3HAKOMUTBLCS C MapameTpaMu
XUMUYECKOTO JKCIIEPUMEHTAa HE TOJbKO Ha KAauyeCTBEHHOM, HO MW Ha
KoJIM4ecTBeHHOM ypoBHeE. [{udpoBas mabopatopusi mo3BoJiI€T BECTU AJIUTEIbHBIN
HKCIIEPUMEHT Ja)kKe B OTCYTCTBUE JKCIIEPUMEHTATOPa, a YacTOTa UX H3MEpPEHUM

HEIO/IBJIACTHA YEJIOBEYECKOMY BOCIIPUSITHIO.
OcHOBY TOAXO0J0B K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OMpPEICICHUIO

o0miel cTparernu oOy4deHus, BOCIIMTAHUS U Pa3BUTHs 00YyYAIOIIUXCS CPEACTBAMU
yueOHoro npeamera «Xumusi» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIN
koHuentyanbHble noioxenus ®I'OC COO o B3anMOOOYCIOBIEHHOCTU LIEJEH,
COJEpKaHUs, pe3ylbTaToB OOydeHUs U TpeOOBaHM K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XHUMHUECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
0011e00pa3oBaTeIbHON OpraHU3aluy, SBISIETCS HEOTHEMJIEMOM YacThl0 UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIMM JSTallOM pealu3alud  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro 00pa3oBaHUs. OTH LIEHHOCTU KacarTcs
MO3HAHMS 3aKOHOB MPUPOABI, (HOPMHUPOBAHUS MUPOBO33PEHHUS U OOIIEH KyJIbTypbI
YellOBeKa, a TaKXe OKOJOTMYeCKM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3I0pPOBBIO M TNpPUPOJHOW cpene. Peamusyercs xumuueckoe oOpa3zoBaHHE
oOyyJaromuxcsi Ha YpoBHE CcpeHero o01iero oopa3oBaHusl CpeACTBaMHU y4eOHOTO
npeaMera «XUMHsSD, COJIEpKaHHUE M IOCTPOCHHE KOTOPOro ONpENeseHbl B
nporpaMMe IO XUMHHM C Y4€TOM CHEUU(PUKH HAyKH XUMHHM, €€ 3Ha4eHHs B



NO3HAHUM TIPUPOABI U B MaTepUaTbHOM >KM3HU OOIIECTBA, a TAKXKE C y4ETOM
o0mMX 1eneldl M NPUHLMKIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeaiHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XHUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0coOyr0 poiib B
COBPEMEHHOW ITUBUJIM3AINK, B CO3JaHUU HOBOW 0a3bl MaTepUaIbHOU KYJIbTYPHI.
Ona BHOCHUT CBOM BKJaJ B (pOPMUPOBAHUE PALMOHAIBHOTO HAyYHOTO MBIIIJICHUS,
B CO3/IaHME€ LEJIOCTHOTO MPEJCTaBICHUS 00 OKPY’KAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABLI M YEJIOBEKa, KOTOpoe (OopMUPYETCS B XMUMHHM Ha OCHOBE IOHUMAaHHUSA
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHPA, OCO3HAHMUS B3aUMOCBSI3H MEXKIY
CTPOEHHMEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMU IPUMEHEHUS.

TecHO B3aMMOJEUCTBYS C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XMMHs CTaja
HEOTHEMJIEMOM YacCThIO MUPOBOI KyJIbTYpbl, HEOOXOJUMBIM yCIOBUEM YCIEUTHOTO
TpyJa W >KU3HM KaxI0oro ujgeHa oOmectBa. CoBpeMeHHas XUMHUs KaKk Hayka
CO3MJATENIbHAsl, KAaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBjI€HAa Ha pELICHUE
rJI00AIbHBIX MPOOJIEeM YCTOMYMBOIO pa3BUTUSL YEJIOBEYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUILIEBOM, IKOJIOTHYECKOI 0€30MaCHOCTH U OXPaHbI 310POBbSI.

B cootBercTBUM ¢ OOIIMMHU LEISIMH M TPUHLIUIAMH CPEIHEro OOLIero
oOpaszoBaHus conepkanue npeamera «Xumus» (10—11 knaccel, 6a30BbIi YpOBEHb
U3YYEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOOUMYK UM Il BbIPAaOOTKHM  MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCIICIIHOIO BKJIIOYEHUSA B JKU3Hb COLUYMA, IPOAOJIKEHUS
00pa30BaHMsl B pa3IMUHbIX 00J1aCTsIX, HE CBSI3aHHBIX HETTOCPEICTBEHHO C XUMHUEH.

CocraBnsioliuMu  nipeAMeTa «XUMHsD»  SBIAIOTCS 0a30Bble  KypChl —
«Oprannyeckas xumuss» U «OOmas M HEOpPraHUYecKas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHUN N0 HEOPraHMUYECKON XMMHUU (C BKJIIOYEHHEM 3HAaHUU U3 OOLIeH XUMuUM) u
OpraHn4eckon xuMuu. PopMUpOBaHUE JAHHOU CUCTEMBI 3HAHUW IPU U3YyUYECHUU
npeaMera oOecleynBaeT BO3MOXKHOCTb PAacCMOTPEHHSI BCEr0 MHOT000pasus
BEII[ECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxanus KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHuyeckas XuMHs» copmMupoBaHa B IporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOI0 TOJXO0Ja K M3YyYEHHIO Y4YeOHOro marepuasa U 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpeAeNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OPraHM4ECKOM XHMHUHU BEIIECTBA
paccMaTpUBaIOTCSl HAa YPOBHE KIIACCUYECKOM TEOPUM CTPOCHUS OPraHUYECKUX
COCIMHEHUN, a TaKXKe Ha YpPOBHE CTEPEOXMMHMYECKHX M  DJIEKTPOHHBIX
OpecTaBlIeHUd O cTpoeHuu BemiecTB. CBeneHuss o0 U3ydaeMbIX B Kypce
BELIECTBAaX JAIOTCS B PA3BUTUU — OT YIJIEBOJOPOJIOB /10 CIIOKHBIX OMOJIOTUYECKH
AKTUBHBIX COEAVMHEHUU. B Kypce OpraHndeckod XUMHM II0JyYarOT pa3BUTHE



chopMHUpOBaHHBIC Ha YPOBHE OCHOBHOTrO OOIEro oOpa3oBaHUs IEpPBOHAYAILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, 0 XUMUYECKOU peaKInu.

[lonq HOBBIM yrJIOM 3peHuss B mpeaMeTe «XuUMHsS» 0a30BOro YpPOBHSA
paccMaTpHBAETCSl W3YYEHHBI Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
TEOPETUYECKH Marepuan H (PaKTOJIOTMUYECKHE CBEIACHUS O BEIIeCTBAX U
XUMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOImas u HeopraHudeckas
XUMUSD» O0y4YarolmuMCsl MPEJOCTaBIsAECTCS BO3MOXXHOCTh OCO3HAaTh 3HAUYCHHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTHYECKUX IMO3HIINH,
rIy0oke TOHSATh HMCTOPUYECKOE H3MEHEHHE (YHKIMA STOr0 3akoHa — OT
000011ar011Iel 10 OOBICHSIONIENH U TPOTHO3ZUPYIOIIEH.

Ennnas cucrema 3HaHMM O BOKHEWIINX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOICTBaX W MPUMEHEHHHU, a TAKKE O XUMHUYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpOTeKaHusi JomnojHsercs B Kypcax 10 um 11 xkmaccos
AJIEMEHTAMH COJIEPKAHUS, HMEIOIIMMH KYJIbTYPOJIOTHYECKUH U MPUKIIATHOMN
XapakTtep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3M XHUMHHU C
JPYTUMHU HayKaMH, PacCKpbIBAIOT €€ pojb B IMO3HABATEIHHOW M TPAKTUYECKOM
JESTETLHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpPYECTBA B 00JIACTU TECOPUM U MPAKTUUYECKUX MPUIOKECHUN XUMUH, TTOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCSI B OOIIECTBEHHO W JUYHOCTHO 3HAYUMBIX
npoOiemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(POPMAILIUIO H
OPUMEHATh €€ MJis TOTNOJHEHUs 3HAHWM, pPEHIeHUS WHTEIUICKTYalbHBIX WU
AKCTIIEPUMEHTATIBLHBIX MCCIIEA0BATENbCKUX 3a/1a4. B 1enom coaepkanue yaeOHOro
npeaMera «XUMHS»  JaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOydYarOMIMXCSI MHUPOBO33PEHUYECKONW OCHOBBI JUISI TTOHUMAHUS
bunocodckux uaeH, TakuX Kak: MaTEepHAIbHOE €IWHCTBO HEOPTraHWYECKOTO U
OpraHUYeCcKOro Mupa, OOYCJIOBJICHHOCTh CBONCTB BEIIECTB HX COCTaBOM H
CTPOCHHEM, TO3HABAEMOCTb MPUPOIHBIX SIBICHUW MYyTEM OSKCIEPUMEHTA U
pEelICHHs] TPOTUBOPEYMIT MEXKIy HOBBIMH (aKTaMH U TEOPETHUYECKUMU
MPEANOCHUIKAMU, OCO3HAHUE POJIM XMMHUU B PEHICHUH SKOJOTUYECKUX MPoOIieM, a
TaKke Mpo0saeM cOepekeHUsT YHEPIEeTUYECKUX PECYPCOB, ChIPhS, CO3/IaHUsI HOBBIX
TEXHOJIOTUW U MaTEpPUAJIOB.

B nmmane pemeHuss 3agad  BOCIUTAHUSA, Pa3BUTHS M COLUATU3AINH
OoOy4Jaromuxcsd MNPUHATHIE MPOTPAMMON IO XUMHUHU MOAXOABl K OMNpPEIETICHUIO
COJIEp’)KaHMsI M TOCTPOEHHUS TMpeaMeTa MpeaycMaTpuBaroT (HOPMUPOBAHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM, UMEKIUX 0a30Bo€ 3HAYEHUE s
pa3sTUYHBIX BHJIOB JICATEIBHOCTH: pEIIeHUs MpoOjeM, IOUCKa, aHalu3a |
00paboTku nHGOpPMAIUK, HEOOXOAUMBIX JIJI IPHOOPETEHUS OMBITA TPAKTUYECKOM



U HCCJIEI0BATENbCKONW ACATEIbHOCTH, 3aHUMAIOLIEH Ba)XHOE€ MECTO B MO3HAHUU
XUMUMU.

B mpakTtuke mnpenogaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CpeHEro o0I1ero o0pa3oBaHus, MpU ONPeIeTICHUN
COJIEpKATENbHOW XapaKTepUCTUKU LeJed HW3YUYeHHs] MpeIMeTa HampaBJICHUEM
MEPBOCTENIEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKOM HAayKu KakK O0JIaCTH COBPEMEHHOT'O0 €CTECTBO3HAHUS, MPAKTHUUECKOM
JIEATEIbHOCTH 4YeJIOBEKa M KaK OJHOT0 M3 KOMIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJIMYECKOW TOUYKM 3PEHUs TAaKOW MOAXOJ K ONPEAECICHUIO LEJIE W3y4YeHUS
MpeAMETA SABJISIETCS BIOJIHE OIPAB/IaHHBIM.

CornacHO AaHHOM TOYKE 3pEHHUs TJAaBHBIMHM IEISMH M3Y4YEHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsITOTCA:

e (QopMHpOBaHHWE CHCTEMBl XHMHYCCKMX 3HAHUH KaK BaKHEHIen
COCTaBJISIFOIIECH €CTECTBEHHO-HAYYHOM KapTHHBI MUpPA, B OCHOBE KOTOPOW
JIeKAT KITIOUEBBIC MOHATHS, (PyHIaMEHTAJIbHbIC 3aKOHBI U TEOPUU XUMUH,
OCBOEHHUE f3bIKa HAYKH, YCBOCHHUE W TMOHUMAHHUE CYIIHOCTHU JIOCTYIHBIX
00001IeHn T MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHUE C HCTOpPHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMHUpOBaHUE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHUUYECKUX pEeaKIui, HEOOXOAUMBIX [JIsi MNPHOOpPETEHUs
YMEHHUM OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XHUMHUYECKHX SIBJICHUH,
MMEIOIIUX MECTO B IPUPOJIE, B MPAKTUYECKOW U MMOBCEAHEBHOM KU3HMU;

e pa3BUTHE YMEHUU U CIOCOOOB JIECSITEIHLHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM
U OOBSCHEHHUEM XHMMHUYECKOrO0 JKCIEPUMEHTa, COOJIOJCHUEM MPaBUI
0e301acHOro OOpaIeHUs ¢ BEIIECCTBAMH.

Hapsiny ¢ atuMm, coaepskareiibHasi XapaKTepUCTHUKA LEJIeH U 3a7a4 U3y4eHUs
npeaMeTa B mporpaMMe Mo XMMHUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU MPUOPUTETAMH B CHCTEME cpeaHero oodiero odpazoanusa. CeroaHs B
MpernoJlaBaHu  XUMHH B OOJNbIIed  CTeNmeHW OTHAETCS  MPEANOYTCHHE
MPAKTUYECKON KOMIIOHEHTE COJAepKaHuid OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOATOTOBKY BBIMYCKHHMKA 00IIc00pa3oBaTeIbHON OpraHu3alliM, BJIaJCIONIEr0 HE
Ha0OpOM 3HaHUM, a (PYHKIHMOHATBLHOMW T'PAMOTHOCTHIO, TO €CTh CHOco0aMu u
YMEHHSIMU aKTUBHOTO MOJIYYEHUsI 3HAHUN U MPUMEHEHHUS UX B PEAbHOUN KU3HU
JUISL PEIICHUS TPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM mOpM U3YYEHUHM TNpeaAMeTa «XUMHS» JTOMUHHUPYIOIIEe
3Ha4Y€HUE MPUOOPETAIOT TaKUE 1IEJIN U 3aJ]a4H, KaK:

ajanTanus 00y4arolmuXcsl K YCIOBHIM TUHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHpOBaHHE  MHTEIUIEKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUI0, COTPYJIHUUYECTBY, CAMOCTOSTEIHLHOMY MPUHSATHIO TPAMOTHBIX



pEIICHU B KOHKPETHBIX KH3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMH U UX
MPUMEHEHUEM;

dbopMupoBaHre y OOy4arOUmIMXCs KJIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMITCTCHIINH), WMEIONINX YHUBEPCATHHOE 3HAYCHUE JUISI PA3JTHYHBIX BHUIOB
JeSATEeILHOCTH: pelIeHus MpoOeM, MOucKa, aHanmu3a U 00paboTku MH(pOpMaIUH,
HEOOXOJMMBIX JUIsl TPUOOPETEHHUS] ONbITa MACSITENBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHWM XUMHUH, a TakkKe I OICHKA C ITO3HIIHH
HKOJIOTUYECKON OE30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IPOLIECCOB HAa OPraHMU3M YeJIOBEKa U MPUPOJHYIO CPELy;

pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEIJICKTYyaJbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00yUYaroIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOpPETaTh HOBbIE
3HAHMS TI0 XUMHH B COOTBETCTBUU C KU3HEHHBIMH TTOTPEOHOCTSIMH, UCTIOIB30BATh
COBpEMEHHbIC MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJISl TIOMCKA M aHalIn3a Y4eOHOU H
HAyYHO-TIOMYJISIPHON MH(POpPMAIIUU XUMHUYECKOTO COJIEPIKAHMUS;

dbopMupoOBaHUE U pa3BUTHE Y O0YUYAIONIUXCSA aCCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHNS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU TUIAHUPOBAHWU U TPOBEJIECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOy4arommxcs YOeKIEHHOCTH B TyMaHHUCTHYECKOU
HANPaBIEHHOCTH XUMHUH, €€ BaXXHOW POJNM B PEIICHWH TIOOATBHBIX MPOOIeM
PaIMOHAIBHOTO MPUPOJIOTIONE30BAHUS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] MPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OepekHOTro
OTHOIIICHUSI K TIPUPOJE W CBOEMY 3IO0POBBIO, a TaKXkKe MPHOOPETEHHUs OIbITa
WCITOJIb30BAHUS TOJMYYCHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX pEIICHUN B
CUTYaIHsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yyeObHOM maHe cpenHero ooOmero o0pa3oBaHUs MPEAMET «XUMH)
0a30BOT0 YpOBHS BXOAMT B COCTaB MpeaMeTHOU obnactu «EcTecTBeHHO-HAYUYHBIE
MIPEIMETBD).

OO61ee yncao 4acoB, OTBEAEHHBIX ISl M3YYCHUS XUMUH, HA 0a30BOM ypOBHE
cpeaHero obmiero oopa3zoBanusi, coctapiser 68 yacos: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 knacce — 34 yaca (1 gac B Hezeno).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

Teopernvyeckre OCHOBbI OPraHUYeCKON XUMHHU

[Ipeamer opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYECHUE B
MOJIYYEHUM HOBBIX BEIIECTB M MaTepuangoB. Teopusi CTpPOEHUs OpPraHUYECKUX
coenunenuii A. M. Bytieposa, e€ ocHOBHBIE MOI0XKeHUsA. CTPYyKTypHbIE (DOPMYJIBI
OpraHWYecKuX BewecTB. ['omonorus, wu3omepus. XHUMHUYECKass CBA3b B
OpPraHUYECKUX COECUHEHUSX — OJIMHAPHBIE U KPaTHBIE CBS3U.

[TpencraBnenne o KiacCHU(pUKAUMU OpraHUYecKuX BemiecTB. HoMmeHkmaTypa
OPraHMYECKUX COCIUHEHUW (CUCTEMaTHW4ecKas) W TpUBUAJIbHBIE HAa3BAHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHS BEIIECTB M HUX MpPEeBpallleHUN:
O3HAKOMJIEHME C 00pa3laMu OpPraHMYEeCKHX BEIIECTB M MaTepHalaMH Ha HX
OCHOBE, MOJCJIMPOBAHME MOJIEKYJ OpPraHUYECKUX BEIIECTB, HAOJIOJEHUE WU
ONMMCAHUE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPALLIEHUI0 OPraHUYECKUX BEILIECTB
MIpU HarpeBaHuM (IUIaBJICHUE, OOYTIIMBAHUE U TOPEHUE).

Yraesoaopoanl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKMU psiag. MeTaH U 3TaH —
MpOCTEUIINE MPEICTABUTENN AaJIKaHOB: (PU3UYECKHE W XHMHUYECKHE CBOWMCTBA
(peakiuu 3aMelleHus] U TOPEHMs), HAXOXKIACHUE B MPHUPOAE, MOIYyYEeHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
MpOCTEUIINE MPEICTABUTENN AQJIKEHOB: (PU3WYECKHEe W XHMHUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTEHUPOBAHMS, THUApPATAIIUU, OKHUCICHUS W
MOJINMEPU3ALIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytamuen-1,3 u metunOyragueH-1,3: crpoeHue, BakHEHIIHE
XUMHUYECKHE CBOMCTBA (peakius mnoiuMepusaiuu). [lomydeHne CUHTETHYECKOTO
Kay4dyKa U pEe3UHBIL.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKHUI psill. ALETHIICH
— MpOCTEHIINH TpeACTaBUTENb AJKUHOB: COCTaB, CTpPOEHHUE, (U3NYECKUue U
XUMHUYECKHE CBOMCTBA (peakuuu TMIAPUPOBAHMS, TAJIOT€HUPOBAHMS, THApPATAIUH,
rOpeHus), NOJyUYEeHUE U TPUMEHEHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NYECKHE W XMMHYECKUE CBOMICTBA
(peakiu raJoreHUPOBAaHUS U HUTPOBAHUS), TIOJNYYCHHE U MpUMeHeHue. Tonyon:
cocmae, cmpoenue, (uzuueckue U  XuMuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBANUsl U HUMPOBAHUS), NoONyYyeHue U npumeHenue. TOKCUYHOCTH



apeHoB. l'eHeTmyeckass CBA3b MEXAY YINIEBOAOPOAAMH, IPUHAUICKAIIMMU K
pa3JIMYHBIM KJIaccaM.

IIpuponHble MCTOYHUKHU YIIIEBOAOPOAOB. lIpupoaHbli ra3 W IOIyTHBIE
He(pTauble ra3pl. Hedte m e€ mpoucxoxnaenue. CrnocoObl nepepabOTKu HePpTH:
MEPErOHKa, KPEKUHI (TEPMUYECKUM, KATAIMTHUYECKU), muponu3. I[IpoayKTbl
nepepaboTky He(TH, UX MPUMEHEHUE B MIPOMBIIIJICHHOCTH U B ObITY. KaMmeHHbIi
YTOJb U MPOAYKTHI €ro MepepadoTKU.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHMS BEIIECTB M HX NPEBPAIICHUM:
O3HAaKOMJIEHHE C oO0pa3lamMH IUIacTMacCc, Kay4yKOB M PE3UHBI, KOJUICKIHH
«Hedptp» u  «Yromp», MoJenupoBaHUE  MOJIEKYJ  YIJIEBOJOPOAOB U
raJIOreHONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJYyUYEHHE 3THUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHble 3anaumn.

Boluncienuss 1mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa PEAKIMU M0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB WM MIPOYKTOB PEAKLIUN).

Kuciiopoaconep:kamue opranHu4eckue CoeJMHEeHUs

[IpenenbHple OQHOATOMHBIE COHUPTHL. METaHOI MW 3TAHOJN: CTPOECHHE,
bu3nueckue M XMMHYECKHE CBOWCTBA (pEeakluuMuh C aKTUBHBIMH MeETaJUIaMH,
raJIOreHOBOJOPOAAMH, TOPEHHUE), NpHUMEHEHHE. BoJOpOIHbBIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOIa U 3TaHOJIA Ha OPraHU3M YEJI0BEKA.

MHOroatomMHble  COUPTHL. OJTWICHIJMKOIb W  TIHIEPHUH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHUE CO IIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakiusi Ha MHOrOaTOMHbIE cnupThl). JlelicTBue Ha
opraHusM yesnoseka. [[puMeHenue rimuueprHa U 3TUIEHTITMKOJIS.

®deHos: CTpOEHHE MOJEKYJbl, (U3NYEeCKHue U XUMHUYECKHE CBOMCTBA.
Tokcuunocts (enona. [Ipumenenue penona.

Anpnernapl U Kemowuwvl. DopManmpaerupy, aneTAIbAECTHI:  CTPOCHHE,
duznyecKkue U XUMHUYECKHE CBOMCTBA (pEakUUU OKUCICHHS U BOCCTAHOBJICHHUS,
KaueCTBEHHbIE PEAKIIMH), OJyUYEHHE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasi KHCIIOTBI: CTPOEHHE, (PU3NYECKHEe U XMMHYECKUE CBOICTBa (CBOICTBA,
o0mue Uil Kjacca KUCIOT, peaklus dTepuPHUKaUM), OJyYeHUEe U IMPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJOTHI KaK MPEJCTABUTEIU BBICHINX KapOOHOBBIX
KHUCJIOT. MblTa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IEUCTBHE.

CnoxxHble 3(QUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cnoxHbIX AhupoB. XKupsel. 'naponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb JKUPOB.



VYrneBoapl:  coctaB, Kilaccu(uKamus — yrieBogoB  (MOHO-, [JU- U
noyiucaxapubl). ['oko3a — MpoCTeUIMi MOHOCaXapuJ: OCOOCHHOCTU CTPOCHHS
MOJIEKYJIbI, (U3HYECKME W XUMUYECKHE CBOMCTBAa (B3aMMOJEWUCTBHE C
ruapokcuom Meau(ll), oxkucnenne aMMmHuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHME TIJIIOKO3bl), HAXOXJIEHUE B MpPHUPOJE, MPUMEHEHUE,
ouonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3bI.

Kpaxman u nemnono3a kak npupogHbie noauMepsl. CTpoeHre Kpaxmania u
HeUroNI03bl.  PU3MUEeCKME W XMMHUYECKHE CBOMCTBAa KpaxMmana (THApOJIu3,
KAaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCHepUMEHTAIbHbBIE METOJbl HM3YyYEHHs] BEIIECTB M WX MPEBPAIlCHUIA:
MpOBe/IeHNEe, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALMOHHBIX OINbBITOB: TOPEHHE
CIUPTOB, KaYE€CTBEHHbIE PEAKLIHMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHONa
okcusioM wmenu(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJACHCTBUE TIJIMIEPUHA C
ruapokcuiom menu(Il)), anpaerunos (OKuciIeHne aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemau(ll), B3aummoneicTBHE Kpaxmayia C HOJIOM),
MIPOBEICHHUE NMPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KUCIIOTHI.

PacuérHble 3anaumn.

Boluncienuss 1Mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKIMH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB MM MTPOIYKTOB PEAKLIUN).

A3oTcoaep:kaliue OpraHnyecKue coeIMHeHus .

AMMHOKHCIIOTHI KaK aM(OTEepHbIE OpraHuYecKue coeauHeHus. Puznueckue
U XMMUYECKHME CBOMCTBA aMHUHOKHUCIOT (Ha MpUMeEpe TiauluHa). buonoruueckoe
3HaYE€HWE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUPOJIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpPUYHA W TPETUYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATypallMsl, KAYeCTBEHHBIE PEaKIIMK Ha OENKH.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BELIECTB M HUX IPEBPAILECHUIA:
HAOJI0/IEHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATypalus OelIKOB MPH
HarpeBaHUM, [IBETHbIC PEaKIIUU OEITKOB.

BbicokoMouieKy IsipHbIe COeIUHEHHU S

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHSA MOJIEKYIISIpHAS
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHUNA —
MOJINMEPHU3ALHS U MOJTUKOHIEHCAIHS.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHMsS] BEIIECTB M HUX IPEBPAILECHUIA:
O3HaKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MesknpeaMeTHbIe CBA3H.



Peanuzanusa MeXnpeaMETHBIX CBSI3€M MPU M3YYEHUHU OPTaHUYECKON XHMUU B
10 kmacce OCYIIECTBISIETCS uepe3 HCIOJb30BaHME KaK OOIIMX €CTeCTBEHHO-
HAay4YHBIX MOHSTHUH, TaK U TOHSATUMU, SBJISIOMIUXCS CUCTEMHBIMU JJI OTIEIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO I[UKIIA.

OO0mue ecTeCTBEeHHO-HAYYHBIC TTOHSATHUS: SBJICHNUE, HAYYHBIN (haKT, THUIOTE3a,
3aKOH, TEOPHs, aHAJIU3, CUHTE3, KJIacCU(UKaIUs, NEPUOJUIHOCTb, HAOIIOJCHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHHUE.

®du3nka: MaTepus, OJHEprus, Macca, aroM, JJIEKTPOH, MOJEeKyJa,
DHEPreTUYECKUN YpPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSIHHE
BEIECTBA, (PU3MUECKUE BETUUYUHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3Me,
dboTocuHTE3, OMOJIOTMYECKH aKTUBHbIC BellecTBa (O€IKHU, YTIEBOJbI, MKHUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOMAaeMble, TOILIMBO,
PECYPCHL.

TexHomorusi: MNHUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKUE IMpENapaThl, MaTepraibl 13
HCKYCCTBEHHBIX U CHUHTETHUECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckne OCHOBbI XUMHUU

XUMHUYECKHI 3neMeHT. AToM. Sapo aroma, HW30TONBL. JJEKTPOHHAS
00o0JI0uKa. DHEpPreTuYecKre ypoBHU, TIOYPOBHH. ATOMHBIE OpOuTaNH, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachlpeeleHus] dJIEKTPOHOB MO OpOUTalIsiM B aTromax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DIEKTPOHHAS KOH(PUTYpAITUS AaTOMOB.

Ileprnonnueckuit 3akoH u Ilepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOIUYECKOTO 3aKOHA U [lepmoamyeckoil cucTeMbl
xumuueckux aneMmeHtoB J[. M. MenaeneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTHIX M CIIOXHBIX BEIIECTB IO TPYINaM H TEPUOIaM.
3HaYeHue MEPUOANYECKOIO 3aKOHA B Pa3BUTHU HAYKHU.

CrpoeHne BemiecTBa. XUMHYECKass CBA3b. BHIBl XHMHYECKOW CBA3U
(KOBaJIeHTHAsl HEMOJISIpHAs W TOJIApHAsi, UOHHAs, MeTajuinueckas). MexaHUu3Mbl
oOpa30BaHHUS KOBAJIGHTHONM XWUMHUYECKOW CBsi3M (OOMEHHBIH ¥ JOHOPHO-
akuenTopHblil). BomoponHas cBsi3b. BalleHTHOCTB. DNEKTPOOTPULIATENBHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJSAPHOIO U HEMOJIEKYJISIPHOTO  CTPOEHUS.  3aKOH
MIOCTOSIHCTBA COCTaBa BELIECTBA. THIBI KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTALIUYECKOU PELIETKH.

[TonstTue o mucnepcHbx cucreMax. VICTUHHBIE W KOJUIOMIHBIE PACTBOPBI.
MaccoBast 101 BeIeCTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIMHECHUM. Howmenknarypa
HEOpPraHUYECKHX BelecTB. ['eHeTndeckass CBsI3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIUX K PA3JTUYHBIM KJIaCCaM.

Xumudeckas  peaknusa.  Knmaccudukanmss  XMMHYECKHMX — peakIWil B
HEOPraHMYECKOM M OpPraHWYECKOM XMMHH. 3aKOH COXPAaHEHUsS MACChl BEIECTB,
3aKOH COXPAHEHUA W MPEBPAILCHUS SHEPTUU IPU XUMUUECKUX PEAKLIMSX.

CKkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iIu4HbIX (hakTopoB. OOpaTUMbIE
peakunr. XUMHYECKOE€ paBHOBecue. DakTOphl, BIMUSAIOLIIME HA COCTOSHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTuueckas aucconuanus. CuiibHbIC U ciiabble dneKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, IEIIOYHASL.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIINY.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHHsS BEIIECTB M HX MPEBPallCHUN:
neMoHcTpanus tabnun «Ilepuoguyeckas cucrema xuMuueckux sjaementos /1. H.
MenneneeBay, u3ydeHUE MOJEIEH KPUCTAUIMUECKUX PEMIETOK, HAOIIOJICHUE U
OMMCaHUE JIEMOHCTPAIIMOHHBIX U JA0OPATOPHBIX OMBITOB (Pa3I0KEHUE MEPOKCHUAA
BOJIOpPOJA B MPUCYTCTBUM KAaTAIIM3aTOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEILIECTB
C TMOMONIbIO YHHUBEPCAIBHOIO HWHIUKATOPA, pEaKUUd HOHHOrO OOMEHa),
MPOBEJICHUE TPaKTUUECKO paboThl «BiausiHue paznuyHbiX (PaKTOPOB HA CKOPOCTh
XUMHYECKOU PEAKLINI.

PacuérHble 3anaumn.

Pacy€rel 1O ypaBHEHMSM XMMHUYECKHX peEakluii, B TOM YuUCIE
TEPMOXHUMHUYECKHAE PACUEThl, PACUETHI C HCMHOJIb30BAHUEM MOHATHUS «MaccoBas
JIOJISL BELIECTBAY.

Heopranuuyeckast xumusi

Hemerannel. Ilomoxxenue HemetaiuioB B llepuoamyeckor  cucreme
xumuueckux snementoB JI. M. MenneneeBa U 0COOCHHOCTU CTPOCHHUSI aTOMOB.
du3nyecKkre CBOMCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (HAa MpHUMEpE
KHCJIOpOa, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA BAKHEUINMX HEMETAUIOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yriepoga U KpEeMHMs)) U HUX  COCIUHEHUM  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCIOT, BOAOPOJAHBIX COEAUHEHUN ).

IIprumeHeHne BaXXKHEHUIINX HEMETAJUIOB U UX COCUHECHUM.



Meramisl. [lonoxenue meramnoB B [lepuoandeckoil cucrteMe XMMUYECKHX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS SJEKTPOHHBIX 000J0UYEK
aToMOB MetasuioB. O6mue (usnyeckue cBoiictBa MeTawioB. CIjiaBbl METAJUJIOB.
DIIEKTPOXUMHUYECKUH P HANIPSIKEHUN METAJIIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX META/UIOB (HATpUM, Kalui, KaJlbIUH,
MarHui, alfOMUHUH, [IUHK, XPOM, JKeJIe30, ME/Ib) U UX COCIMHEHUH.

OO6mue crnocoObl nmomyyeHus: MeramuioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCHEpPUMEHTAIBHBIE METOAbl HM3YyYEHMs] BEIIECTB M MX IPEBPALLECHHIA:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIjiaBb», 00pa3llOB HEMETANJIOB, PEIICHHE
HKCIIEPUMEHTAIBHBIX 3a/a4, HaONIOJCHUE W ONUCAHUE JEMOHCTPALMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE TMAPOKCHA AITIOMUHUSA C pacTBOpaMu
KHCJIOT U LIEJI0Yel, KAYECTBEHHBIE PEaKI[MU HAa KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuétpel Macchl BeliecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY
BEILECTBA, Macce WM OO0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacuéThl Macchl (00bEMa, KOJTMUECTBA BEIIECTBA) MPOAYKTOB PEAKLUH, €CIH OJHO
13 BEILIECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponp xuMun B 00€CIEUEHUU 3KOJIOTMYECKOU, SHEPreTUYECKON M MUIEBOM
0€30MacHOCTH, PAa3BUTUM MeIUUUHBL [loHATHE O HAy4YHBIX METOAAX MO3HAHMS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBinenuss 00 OOMMX HAYYHBIX MPUHUUIAX [POMBIIIIEHHOTO
ITOJIyYEHHSI BKHEUIIINX BEIIECTB.

YenoBek B MUPE BEHIECTB M MAaTEpPUAIOB: BaXHEHIIWE CTPOUTEIIBHBIC
Marepuanbl, KOHCTPYKLUHMOHHBIE MAaTepuaibl, KpacKHh, CTEKJIO, KepaMHKa,
MaTepuaibl IS JEKTPOHHUKH, HAHOMATEPHUaNbl, OPraHUYECKUE U MUHEPAJIbHBIE
yaoOpeHus.

XuMus U 3I0pOBbE YEJIOBEKA: IMPABUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuja O€30MaCHOTO MCIOJIb30BAHUS MPENnapaToB OBITOBOM XUMHH
B OBCEIHEBHOM KHU3HHU.

MexnpenMeTHsIe CBS3H.

Peanuzanmsi  MEXNpeAMETHBIX CBsA3€H MpU  U3YYEeHUH OOmed u
HEOpPraHn4eckord xuMuu B 11 kilacce ocyliecTBIIETCS YEPE3 UCMHOJIb30BAHUE KaK
OOLIMX EeCTECTBEHHO-HAYYHBIX TMOHSTHM, TaKk ¢ TOHSATUH, SABISIOIIMXCS
CUCTEMHBIMU I OTAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTeCTBEHHO-HAY4YHbIE MOHATHUS: HAy4HbIH (DaKT, TUmoTes3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KiIacCUPUKalUsi, TMEePUOJAUYHOCTh, HAOIIOEHNE,
DKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBIICHHE.



®dusuKa: MaTepusi, SHEPTUsl, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOM, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHD, BEIIIECTBO, TEJO,
00BbEM, arperaTHOE COCTOSIHHME BEIECTBA, (PU3UUECKUE BEJIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buomorus: kieTka, opraHum3M, DJKOcHCTeMma, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHu3Me.

['eorpadus: MuHepasbl, TOPHBIE TTOPOJIbI, MOJIE3HbIE UCKOIMaeMble, TOILIURBO,
peECYpCHI.

TexHomorus: XMMHUYECKash MPOMBIINLICHHOCTb, METALTYPIrus, MPOU3BOACTBO
CTPOUTEIBbHBIX MAaTEpPUATIOB, CEJIbCKOXO35MCTBEHHOE IIPOM3BOJCTBO, MHUIIEBAs
MPOMBINLJIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIIJIEHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKUX MpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHUaJIOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OOy4arolMMHUCs IpOrpaMM CpeiHero o0mero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeMETHBIM M TOpeaMeTHbIM). HayuHo-meronuuyeckoil OCHOBOM — Juis
pa3pabOTKH TUIAaHUPYEMBIX PE3yJbTaTOB OCBOEHUS MPOTPaMM CPETHEro OOIIEero
00pa30BaHUsI SABJIAETCS CUCTEMHO-IEATEILHOCTHBIN MOAXO/I.

B cOOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHMs INpeaMeTa «XUMHUS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHus BbIJICTEHBI CICAYIOIINE COCTABISIONIHE:

OCO3HAHHWE OOYYaIOIUMHUCS POCCHUHCKON TPaXKTAHCKONW WICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUHN JIMUYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAAULIMKA 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroUMXcs PyKOBOJCTBOBAaTbCS B CBOEH
JEATEIBbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMH, INPUCYIIHMM LEJIOCTHON
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIMYUE TMPABOCO3HAHUSA HKOJIOTUYECKON KYyJIbTYPBl U CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTD KU3HEHHBIE IIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMeTa «XHMHsD» JOCTHTAKOTCS B
€IMHCTBE Y4YeOHOM M BOCHUTATEIbHOW JESATEIbHOCTHU B COOTBETCTBUU C
I'YMaHHCTHYECKUMH, COUUOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMHU
U WJeaJlaMd POCCHMCKOrO TPakJaHCKOrO OOIecTBa, MPHUHATHIMU B OOLIECTBE
HOpMaMu U TpaBWIAMHM  TOBEJACHUS, CIOCOOCTBYIOUIMMHM  IIpoLEccam
CaMOINO3HaHUs, CaMOpPAa3BUTUS U HPABCTBEHHOTO CTAHOBJICEHUSA JIMYHOCTH
O0yJaroIIIXCsl.

JIM4HOCTHBIE pEe3yJbTaTbl OCBOEHHSA IpeameTa «XHMHS»  OTPaKAOT
C()OPMUPOBAHHOCTh OIBITA I[03HABATEIPHOW W TPAKTUYECKON JEATEIBHOCTH
oOy4Jaromuxcs Mo peaju3aly MNPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpakIaHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00YYarOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IIpaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABIECHUS O COLMAJBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JIaHHUH
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJ1a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTHI IPYTUX IPU aHAIM3E Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IAaTPMOTHYECKOT0 BOCITUTAHUSA

LHEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJeJIUIo
OTE€UYECTBEHHOM XHMUM;

yBaXEHHUs K TMpOIlecCy TBOpUECTBAa B 00JACTH TEOPHUH U MPAKTUUYECKOTO
MIPUMEHEHUSI XMMHUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKU €CTh PE3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  HAKCIEPUMEHTAJIbHBIX  IOHUCKOB,
MOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;

UHTEpECAa M II03HABATEIbHBIX MOTHBOB B IIOJYYEHUM M MOCIEAYIOIIEM
aHanu3e WH(POpPMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUU, CBS3aHHBIC C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PELIEHUs, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJAECHUE W MOCTYNKH CBOMX TOBAPHUILIEH C
MO3UIIMI HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHHME TOCIEICTBUU ATUX
MOCTYIIKOB;

4) popMupoOBaHKS KYJIbTYPHI 310POBbS:

NOHMMAaHUs IEHHOCTEH 370poBOro u Oe3omacHOro obOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (U3HUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOmtoieHuss mpaBui 0Oe30MacHOro oOpalleHus C BellecTBaMu B OBITY,
ITOBCEHEBHOM XKU3HU U B TPYAOBOM AEATEIBHOCTH,

MOHMMAHUS LEHHOCTH TPaBWJ HWHIWBUAYAJIBHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOro MOBE/ICHUS B CUTYallUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS MOCIEACTBUN U HENPHUITHS BPEIHBIX NMPUBBIYEK (YMOTpeOaeHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIE0BATENbCKOM
JeATENbHOCTH, OOILECTBEHHO IIOJE€3HOM, TBOPYECKOM W APYrMX BHAAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Y4YacTHE B PEUICHWH NPAKTHUYECKUX 3a7ad
COIMAIbHOM HAIPaBJICHHOCTH (B paMKax CBOEIr0 Kjacca, IIKOJIbI);



MHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOQPECCUil pa3IMiHOTO POJa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHHS TPEAMETHBIX 3HAHUM 110 XUMHUH;

YBOKEHUS K TPYAY, JIOJIAM TPyJa U pe3yibTaTaM TPYAOBOU NESITEIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HHAMBUIYaJIbHON TpPaeKTOpUU
oOpaszoBanus, Oyaymied mnpodeccuu W peanu3alrd COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMUH, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBA;

6) 3K0JI0r14eCcKOro BOCIMTAHMS

HKOJIOTHYECKHU I1eJIeCO00Pa3HOr0 OTHONIIEHUS K TMPUPOJIC, KAK HCTOUYHUKY
CYILIECTBOBAHHMS KU3HU Ha 3€MIIE;

MOHMMAHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATILHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJIb30BAHUSA JOCTIKEHUNW XUMHH  JUIS
pELIEHUs BOPOCOB PALlMOHAIBHOIO MPUPOAONIOIb30BaAHNUS;

AKTUBHOTO HENPUATUA JCHUCTBHUM, IPUHOCAIIMX BpEH  OKPYKAIOIIEH
MPUPOHON cpejlle, YMEHHsI MPOTHO3UPOBATh HEOJIArONMPUSITHBIE YKOJIOTUYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIATh UX;

HaJM4usl PA3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, YIKOJIOTHUECKON KYJIbTYpHI,
OTbITa NeSATeIbHOCTU AKOJIOTMYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIBbHOM, KOMMYHHKAaTHBHOM M COLMAJIBHOU
MPAKTUKE, CIOCOOHOCTM U YMEHHUS AaKTUBHO MPOTHUBOCTOSTH HJCOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTU MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUsl CHeUuPUKA XUMHUU Kak HAayKH, OCO3HaHHMS €€ poJau B
GbopMUPOBAHUU PAIMOHAIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJOCTHOTO
MpeACTaBICHUs] 00 OKPYXKalolleM MHUPE Kak O €JUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHWU TIPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJIeM COXpaHCHHUs
MIPUPOTHOTO PAaBHOBECHS,

yOSKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOMU
IMBWIM3ALMU: B €€ TyMaHUCTUYECKOW HAMpaBIEHHOCTH W BaXXHOM pOJU B
CO37IaHUHM HOBOMW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI100aTbHBIX POOIeM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBOU U
AKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIEUECHUH YCJIOBUMN
YCIEIIHOTO TpyJa W DKOJOTMYECKH KOMMOPTHOM KHU3HM KaXKIOro uJeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHMMaHUsl CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIh30BaTh



MOJTy4yaeMble 3HaHUA JJIs aHaJIM3a U OOBSICHEHUS SIBJIICHUI OKPY’KaIOLIEro MHUpa U
NPOUCXOIAMINX B HEM U3MEHEHUH, YMEHHUS JieflaTh OOOCHOBAHHBIC 3aKIIIOYCHHS Ha
OCHOBE Hay4dHbIX (AKTOB W UMEIONIMXCA JaHHBIX C [ENbI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOATEIbHO HCIOJB30BaTh XHUMHUYECKUE 3HAHUA IS
peteHus mpoodieM B pealibHbIX KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO U MCCIEI0BATEIbCKON I€ATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HENPEpPHIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHUW 10 XHMHHU B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTSIMH;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B pa3auvHbIX chepax npodeccruoHaIbHOM

JEATEIBHOCTH.
METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yJbTaThl OCBOEHUS Y4EOHOTO mpeameTa «XuMush» Ha
YpOBHE CpeHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBIE In: dbopmupoBaHus MHPOBO33PEHUS O0yJaroIIMXCs
MEKIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOLIEHAYUHbIE MOHSITHS, OTPaKarolIre
I[EJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuuuky MeTOJ0B TO3HAHMS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SBJICHUE,
mpoliece, CUCTeMa, Hay4YHbId (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCIe0BaHNe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpPCAJIbHBIC yueOHbIE JIEUCTBUS (MO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne (dbopmHpoBaHuE (GYyHKIIMOHATHHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00yYaroInXcs;
CIIOCOOHOCTB oOyuaromxcs UCII0JIb30BaTh OCBOCHHBIE

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpPCAJbHbIE yueOHbIE
JICHCTBUSA B II03HABATEIIBHOW M COLMAIIBHOM MPAKTHUKE.

MeranpenMeTHble pe3yiabTaTbl OTPa)XKarOT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHbIMU  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMM U  PEryJISITUBHBIMU
JIEUCTBUSAMMU.

Osiaaenue YHHBeEpCaJIbHBIMH y4eOHBIMH M03HABaTeJbHBIMH
NEeUCTBUAMMU:

1) 0a30Bble JJOru4YecKme JAeicTBUS:

CaMOCTOATENBLHO  (QOpPMYJNHMpPOBAaTH M aAKTyaJU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENeNATh LENU JAESATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUM HX
JOCTHIKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTH C IOCTABICHHBIMU LIESIMU;

WCIIOJIb30BaTh NPU OCBOCHUM 3HAHWU NPUEMBI JJOTMYECKOTO MBIIUICHHUS —
BBIJICATh XAPAKTEPHBIE NPU3HAKU TMOHATUM M YCTAHABJIMBATH MX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOUINE MOHITHS 1JI1 OOBSICHEHHSI OTIEIbHBIX (DAKTOB U
SIBJICHUH;

BBIOMpPATh OCHOBAaHUA M KPUTEPUHU I KIAacCU(PUKAUMK BEIIECTB M
XUMHYECKUX PEAKIINN;

YCTaHaBIMBaTh MPUYMHHO-CIEICTBEHHBIE CBSI3U MEXIy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXIACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, TIO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTM M NPOTUBOPEUHS B pacCcMaTpUBaEMBbIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIOUCHHUS;

IIPUMEHSATD B MPOLECCE NO3HAHUS, UCIIOJIb3YEMbIE B XUMHHM CUMBOJIMYECKHE
(3HAKOBbBIE) MOJIENH, TPEOOPA30BBIBATH MOJIETbHBIE MPECTABICHUS — XUMUYECKHM
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpPaBHEHHE XUMHUYECKON
peakuuu — MpH pPElIeHUH Y4eOHBIX IMO3HABATENbHBIX U IMPAKTUYECKUX 3ajad,
IIPUMEHATh Ha3BaHHBIE MOJEIIBHBIE MPEICTABICHUS JJI BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbBI€e HCCJIEA0BATEIbCKHE A€ CTBUS:

BJAJETh OCHOBAMU METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMMHYECKHUX
peaKIuu;

(GbopMyIUpPOBATH LIEJIM U 33/1a4U UCCIIEI0BAHUSI, UCTIOIb30BATh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OPMYJIMPOBAHHBIE BOIPOCH B KAayeCTBE HMHCTPYMEHTA
NO3HAHUSI U OCHOBBI JUIsl (DOPMHUPOBAHMS THUIOTE3bI 1O MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJAJE€Th HAaBBbIKAMHU CAMOCTOSITENILHOTO IJIAHUPOBAHMS U IPOBEICHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHs HaOMIOAAaTh 32 XOJI0M
npolecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro pe3yJbTaT, (HopMyIHpoOBaTh
00001IeHNSI U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEI0OBAHMS,
COCTaBJISITb 00OCHOBAHHBIN OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOHM HCCIENOBATENbCKOW U MPOEKTHOM
JeSTeNIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
IIOMCKY METOJOB PEIICHUS NPAKTUYECKUX 3a]ad, MPUMEHEHHIO pPA3JIUYHbIX
METO/I0B [TO3HAHMUS.

3) padora ¢ uHpopmanmen:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX HUHPopManuu (HAy4dHO-
HOMYJISIpHAsl JUTepaTypa XMMHMUYECKOTO COJIEp)KaHus, CIpPaBOYHBbIE [OCOOUS,
pecypcbl MHTEepHeTa), aHanu3upoBaTh MHOOPMAIUIO Pa3IMYHBIX BUJIOB U (popm
IpPEICTaBIICHNUS, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTD u
HEIIPOTUBOPEYUBOCTb;



(GbopMyIHpOBaTh 3alpPOChl U MPUMEHATH Pa3IWYHbIE METOAbI MPU MOUCKE U
orbope wuHpOpPMAIIMU, HEOOXOAUMON JJig BBHITIOMHEHUS Yy4YEeOHBIX 3ajad
ONPEIIECIIEHHOIO TUIIA;

NpUOOpeTaTh OMNBIT KCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMAJIbHYIO  (GOpMy  IpEACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TMarpaMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIA A3BIK B KAyeCTBE CpeAcTBa NpH paboTe C
XUMHYECKON HH(OpMalMel: MPUMEHITh MEXIpeaIMeTHble ((pusnyeckue Hu
MaTeMaTHYeCKUE) 3HAaKU U CUMBOJIBL, (POpMYJIbl, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpEACTBa
HarJIAIHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY OOCY’KIaeMOM TEMbI B XOJI€ AMajora U/uiu
JUCKYCCUHM,  BBICKa3bIBaTh  HJA€HU, (POPMYJIHPOBATH CBOM  MPEAJIOKECHUS
OTHOCHUTENBHO BBIITOJIHEHMS IPEI0KEHHOH 3a1auH;

BBICTYIIaTh C TpPE3EHTAlMeil pe3yJbTaTOB IO3HABATEIbHOM AESITEIbHOCTH,
MOJyYEHHBIX CAMOCTOSITEIIHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BHIIIOJHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOH paboThl MO UCCIIEIOBAHUIO CBOWCTB
M3Y4YaeMbIX BEIIECTB, pealM3aluy y4eOHOTrO MpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjbTaTaM NPOBEAEHHBIX HCCIEAOBAHUN MYyTEM COTJIACOBAaHUS MO3ULIUN B
X0jie 00Cyk/1eHNs 1 OOMEHa MHEHUSMHU.

OByaleHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOATENLHO IUIAHUPOBATh M OCYILIECTBISATH CBOKO ITO3HABATENIbHYIO
JeATENbHOCTh, ONpenessis €€ LenuM M 3aJa4d, KOHTPOJUPOBaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBaTh NPEIaraéMblii  aaropuT™M JEUCTBUN IpH
BBINIOJIHEHUM YYEOHBIX M UCCIENOBAaTENbCKUX 3a/]ad, BbIOMpaTh Haubosee
3¢ (}eKTUBHBII crnoco0 HMX pemieHus ¢ y4€TOM MOJYyYEHHsS HOBBIX 3HAHUU O
BEIECTBAX U XUMUYECKUX PEaKIUX;

OCYILECTBISATh CAMOKOHTPOJIb CBOEH JIEATENBHOCTH Ha OCHOBE CaMOaHajIN3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXaroT:

chOpPMHUPOBAHHOCTh  MPEACTABICHUM O XMMHYECKOM  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, pOJIM XUMHUU B TIO3HAHUU SIBICHUIM



npupoasl, B  (OPMUPOBAHMM  MBINUICHUS W KYJbTypbl JIUYHOCTH, €&
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pEIIeHUS] TPAKTUYECKUX 3a1au
U DKOJIOTMYECKHM OOOCHOBAHHOTI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOJIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATalOIINE TMOHATHS (XMMHUYECKUN DJIEMEHT, aToOM, 3JIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, XUMUYECKASI
CBSI3b, CTPYKTypHas ¢opmyiia (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJSpPHas
Macca, MOJISIpHBIH OO0BEM, YIJIEpONHBIM CKeneT, (yHKIUOHAJIbHAs TpyIlIa,
paguKall, U30MepHUsi, U30MEPBI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCJIOPOJ W a30TCOAEPKAIME COCIWHEHUS, MOHOMED, IOJMMEDP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSL CTPOCHHUS
opranudeckux Bemects A. M. byTiepoBa, 3aKOH COXpaHEHUs MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM $3BIK XHMHHU; MHUPOBO33PEHUECKHE 3HAHUS,
JeXalume B OCHOBE NOHMUMAHWS NPUYMHHOCTM M CUCTEMHOCTH XHMHYECKHX
ABJICHUM, (DAKTOJIOTMUECKHE CBEIAEHUS O CBOICTBaX, COCTaBe, IOJIYYEHUH U
0€30MacHOM HCHOJb30BAaHUU BAXKHEHUIIMX OPraHWYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM AEATEIbHOCTH YEIOBEKA;

c(OpMHUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHSITHIM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, WCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHATHUA INPHU
ONMCAHUHU COCTaBa, CTPOCHHUs U NPEBPALICHUN OPTaHUYECKUX COCTMHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUM HCIIOJIB30BATh XMUMHUYECKYI) CHMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJSIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GopMyn OpraHMYECKMX BEUIECTB MW yPaBHEHUH XHMMHYECKUX pEaKIuil,
M3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPTaHMYECKHUX BEIIECTB JUIA WIIIOCTPALMH HX
XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAJIEKHOCTh HM3yUYEHHBIX
OPraHWYECKUX BEIIECTB IO MX COCTaABY M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynmne coeluHeHuil (YTJIeBOJOpObl, KHUCIOPOJ U a30TCOJEpKallue
COCIMHEHUSA, BBICOKOMOJIEKYJIIPHbIE COEQUHEHHUS), [aBaTh WM Ha3BaHHUS IO
cuctematuueckoil Homenknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIE
Ha3BaHUS OT/AEJbHBIX OPraHUYECKUX BEIIECTB (ITHJIEH, MPONWIEH, aleTUJIEH,
ATWICHTJINKOJb, THIEPUH, (eHos, (HOpMallbIerua, aneTaibJerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAS KHCIIOTA, IJIFOK034,
bpyKTO3a, Kpaxmal, eJIJTi0JI03a, TIUIHH);

c()OPMHPOBAHHOCTh YMEHHS OIPEAENATh BHABl XHMHYECKOW CBSI3U B
OpraHUYECKUX COCIUHEHUSX (OJIMHAPHBIC U KPATHBIE);



chOpPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKEHUS TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. byTtiepoBa aiisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMUsI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(hOpMUPOBAHHOCTb ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOEHUE,
bu3nYecKue W XUMUYECKHE CBOMCTBA TUMUYHBIX TMPEICTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, NPOIUJIEH, alleTUJIEH,
oyranuen-1,3, merwnOyraauen-1,3, OeH30J, METaHOJ, ATaHOJ], STUJIECHIJIUKOJb,
TJIMIEPUH, (PEHOJI, aleTalb/IeTu]l, MypaBbUHAsE U YKCYCHAasl KUCIOTBI, TJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTA), WITIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BATh UCTOUYHUKHU YTIIE€BOJOPOIHOIO
Chipbsi  (He(Th, TPHUPOAHBIA Ta3, Yroiib), CIOCOOBI WX TEepepadOTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYHCICHUS IO XUMHUYECKUM
ypaBHEHHUSIM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOIO BEHIECTBA WM MPOAYKTa
peakiuu MO W3BECTHBIM Macce, 00BEMY, KOJIWYECTBY OJHOTO W3 MCXOIHBIX
BEIECTB WJIN MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIaJAETh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAYYHOT'O MO3HAHUs, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUHU BEILIECTB U
XUMHUYECKUX SBJICHUN (HAOII0/IeHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJACIIUPOBAHUE),
HCIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS MJId MPUHATUS pPEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBS3aHHBIX C BEHIECTBAMH U UX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIOIaTh MPaBUIIa TIOJIb30BAHUS XUMHUUECKOU
MOCYJIO ¥ J1TabopaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIIeHHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBITIOJTHEHUIO JTaOOPATOPHBIX
XUMUYECKHUX OIBITOB;

chOpPMHPOBAHHOCTh yMEHHWH TUIAHUPOBATH W BBHINIOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEeBpAILEHUs OPTaHUYECKUX BEUIECTB MIPU HArPEBAaHUU, MTOJIyUCHHE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, Kaue€CTBEHHBIE PEaKIMU OPraHUYEeCKUX
BEILIECTB, JICHATypalus OENKOB MpPHU HArpeBaHUM, IIBETHHIE PEaKIHUH OEIKOB) B
COOTBETCTBHHM C TMpaBUJIaMU TEXHUKHA OE30MacHOCTH TMpu OOpameHuu C
BEIIECTBAMU U J1aOOpaTOpPHBIM OO0OpYAOBAaHUEM, TMPEJACTABIATh PE3YJIbTAThHI
XUMHUYECKOTO JKCIEPUMEHTa B (OpME 3aluCu YpPaBHEHUH COOTBETCTBYIOUIUX
peakiuii u GopMyIHPOBATH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOpPMHPOBAHHOCTh yMEHUN KPUTHUYECKA AHAITU3UPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJIy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHpopmaiuu, MaTEpHET U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOMIOJaTh  IpaBUjla  AKOJOTHYECKHU
1[E71eCO00pa3HOro TMOBEJEHUS B OBITY U TPYJIOBOM JEATEIBHOCTH B UEIIX
COXpPaHEHMSI CBOETO 3/I0POBBbS U OKPYXKAIOIICH MPUPOIHON Cpesbl, 0CO3HABAThH
OMacHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3Mbl OMPEACIIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMasi cMbici mokasarens [IJIK, mosicHATh Ha mpuMepax CHoCOOBI
YMEHBIICHUS W TMPEJOTBPAIICHUS HX BPEIHOIO BO3JICUCTBHUS HAa OpraHu3M
YeJI0OBEKa;

JUIs. 00Y4YaroIIuXcsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbSI: YMEHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX IMO3HAHUS BEIIECTB H
XUMHUYECKHUX SIBJICHUM;

JUISL CJENBIX M CIa0OBUIASIIMX OOYyYaroIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeuUHYI0 cuctemMy obo3HaueHui JI. bpaitns mis 3anucu XUMHUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHMS Kypca «OOmas W HeopraHuyeckas
XUMHS» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOM KapTUHbI MHpA, POJIM XUMHUHM B TO3HAHUM SIBJICHHUM
npuposbl, B (OPMUPOBAHUU MBIIUICHUS W KYJbTYpPbl JIMYHOCTH, €&
(GyHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOU JJISI PEIICHUS TPAKTUICCKUX 337129
U DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHYECKUH JJIEMEHT, aTOM, HW30TOI, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJEKyjla, MOJb, MOJSIPHBIA O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATENBHOCTh, CTENIEHb OKHCIICHUS, XUMUYECKAsI CBS3b
(KoBaJIeHTHAs!, MOHHAs, METAJNTMYECKas, BOJOPOJIHAS ), KpUCTA/NINUECKas penieTka,
TUNBl XUMHWYECKHX  PEAKLIMH, PACTBOpP, ODJIEKTPOJMUTHI,  HEAJIECKTPOJIUTHI,
AJEKTPOJIUTUYECKAST JIUCCOLMALMUSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakuu, XUMHYECKOE€ PaBHOBECHE); TEOPUU U 3aKOHBI (TeopHus
DJIEKTPOJUTUYECKON Aucconuanuu, rnepuoanueckuit 3axkon Jl. M. Menneneesa,
3aKOH COXPAHEHHs] MACChl BEHIECTB, 3aKOH COXPAHEHHS U NMPEBPAILLICHUS YHEPIUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XHMUH,
MHPOBO33PEHYECKUE 3HAHUA, JIEKAIIME B OCHOBE NOHUMAHUS MNPUYMHHOCTH U
CUCTEMHOCTH XHWMMUYECKUX SIBIICHUM, (PAKTOJIOTHUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, OJYYCHUH U 0€301TaCHOM HCIIOIh30BAHUN BAKHEHIIINX HEOPTAHMYCCKUX
BEIIIECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YEIIOBEKA,



c(OPMUPOBAHHOCTh YMEHHUH BBISIBIATH XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTaHAaBJIMBAaTh UX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLIUE IOHATUSA IIPU
ONMCAaHNUN HEOPTaHUYECKHUX BEIIECTB U UX NPEBPALICHU;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XHUMHYECKYIH0 CHMBOJIUKY IS
cocTaBjeHHs (QOpMyJl BEUIECTB M  YpPaBHEHMH XUMHUYECKHX pEaKIuil,
cucremarndyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHbd Ta3, YIVIEKUCIBIA Ta3, aMMUaK, rami€Has
U3BECTh, HEralIEHasl U3BECTh, IMThEBAS COMIA, TUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUIN OMPEIENIATh BAJIEGHTHOCTh U CTEIIEHb OKUCICHHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX DPA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBs3M (KOBaJ€HTHAas, MOHHAs, METAIUIMYECKas, BOJOPOJAHAS) B COCAUHEHUSX, THII
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOrO BEllecTBa (aTOMHAas, MOJIEKYJIsIpHas,
VMOHHAsl, METAJUIMYECKAs), XapaKTEP CPeAbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCJIMHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUU YCTaHAaBJIMBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONPEIeI€HHOMY Kiaccy/rpymnme
COEIMHEHU (IPOCTBIE BEIIECTBA — METAJUIBI U HEMETAJUIbI, OKCHJIbI, OCHOBAHMSI,
KHUCJIOThI, aM()OTEpHbIE TUAPOKCUABI, COIH);

c(OpMHPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MEPUOINYECKOrO 3akoHa /I,
N. MenneneeBa u JEMOHCTPUPOBATH €0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENbHYIO
U TIPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHMHM XapaKTepU30BaThb dSJEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKMX »dJeMeHTOB 1—4 mnepuonoB Ileproauyeckol CHCTEMBI
xumudeckux snemeHtoB . U. MengeneeBa, HUCNonb3yss NOHATHS «s-, p-, d-
DIIEKTPOHHBIE opoutamm, «IHEPreTUYECKUe YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB XMMMUYECKUX DJIEMEHTOB U UX COCIMHEHUHN
110 nepuoaam u rpymnnaM [lepuoguyeckon cucteMbl XUMUYECKUX di1eMeHToB /1. U.
Menneneena;

c(OpMUPOBAHHOCTh ~YMEHUH  XapakTepu3oBaTh (OMUCHIBATh)  OOLIUE
XUMUYECKHE CBOWCTBA HEOPraHWYECKMX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSI3M MEXKIYy HEOPraHUYECKHUMH
BEILIECTBAMH C IIOMOLIBIO YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIMPOBATh XMMHUYECKHUE PEAKIMH 10
pa3MyYHBIM IpHU3HAKaM (YUCIy U COCTaBy PEArupyIOLIUX BEIIECTB, TEIJIOBOMY
s ety peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
pEeaKklMH, yYaCTUIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUH COCTaBJISATh YPAaBHEHUS PEAKIMHA pPa3IUYHBIX
TUIIOB, TIOJIHBIE U COKpALIEHHbIE YPABHEHUS PEaKIMii HOHHOTO OOMEHa, yUUThIBas
YCJHOBUS, ITPU KOTOPBIX ATU PEAKLIMU UAYT IO KOHLA;



c(OPMUPOBAHHOCTh YMEHHUI MPOBOJIUTH PEAKIHMH, MOATBEPIKIAOLINE
KAueCTBEHHBIM COCTaB pA3JIMYHBIX HEOPraHMYECKUX BEIEeCTB, paClO3HABAThH
OTIBITHBIM TTYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAacTBOpPaxX HEOPTaHUUYECKUX
BEIIECTB;

C(OPMUPOBAHHOCTh YMEHHUH paCKphIBaThb CYIIHOCTb  OKHCIIUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIU MOCPEACTBOM COCTABJICHMS AJIIEKTPOHHOTO OajnaHca
ITUX PEaKLNM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCIMOCTh CKOPOCTH XHMHUYECKOM
peaKuy OT PA3NIUYHBIX (PAKTOPOB; XapaKTEP CMELICHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHero Bo3aeicteus (npunuui Jle [latense);

cOpPMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHUMHUYECKHE MPOIECCHI,
JeKale B OCHOBE IMPOMBIIUICHHOTO MOJYyYEHHUsI CEPHOM KHCIOTHI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOMIMX HAYYHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOJIeMax XMMUYECKOTO MPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJIUTH BBIUYMCICHUS C HUCIOIB30BAHUEM
MOHATHS «MaccoBas JOJSl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta30B
IpU XUMHUYECKHX PEaKIHIX, MACChl BELIECTBA WIK 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce UIU O00BEMY OJHOTO U3 yYAaCTBYIOIIHUX B PEAKIUU
BEIECTB, TEIJIOBOTO 3¢ (deKkTa peakld Ha OCHOBE 3aKOHOB COXPAHEHHsSI MacChl
BEIIECTB, IPEBPALICHHUS U COXPAHEHHSI SHEPTUH;

c(OpMUPOBAHHOCTh YMEHUN COOJIIOIATh MpaBUiia MOJIb30BAHUA XUMHUYECKOM
MOCYJIO ¥ JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIIeHHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU TIO BBHITIOJHEHHIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpMHPOBAHHOCTh yMEHHWI TUIAHUPOBATH W BBHIMIOJHATh XUMUYECKHUMA
AKCIIEPUMEHT (pa3ioKeHHEe MEePOKCHIa BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa,
OTIpEe/IeTICHNE CPEeAbl PAacTBOPOB BEIIECTB C TIOMOIIBIO YHHUBEPCAIBHOTO
WHANKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIvy,
peaknuu MOHHOTO OOMEHAa, KA4eCTBEHHBIC peaklnu Ha Ccyibdar-, kapOboHaT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMSI, PEUICHUE HKCIEPUMEHTAJIbHBIX 3a/1ad 10
TemaM «Metamie»y U «HemeTamnsl») B COOTBETCTBUM C TPAaBHJIAMHU TEXHHUKHU
0€30MacHOCTH IIPU OOPAILEHUH C BEIIECTBAMHU M Ja0OPATOPHBIM 00OpPYAOBAHHUEM,
OPEJCTaBISITh Pe3yJbTaThl XHUMHUYECKOrO JKCIepuMeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX pEaKIMii U (OpMYIHpPOBAaTH BHIBOJABI Ha OCHOBE
ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3HPOBATh XHUMHUYECKYIO
uHbOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOUYHUKOB (CpeICTBa MacCOBOIi
KOMMYHUKaIuu, IHTepHeT u Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOMIOJaTh  IpaBUjla  AKOJOTHYECKHU
1[E71eCO00pa3HOro TMOBEJEHUS B OBITY U TPYJIOBOM JEATEIBHOCTH B UEIIX
COXpPaHEHMSI CBOETO 3/I0POBBbS U OKPYXKAIOIICH MPUPOIHON Cpesbl, 0CO3HABAThH
OMacCHOCTh BO3JICHCTBHS HA )KUBBIE OPTaHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAS
cvpicn mokazarenst [IJIK, moscHATP Ha mpuMepax CHOCOObI yMEHBIICHHUS W
MPEAOTBPAICHUS UX BPEJHOTO BO3/ICICTBUS HA OPraHU3M YEJIOBEKA;

JUIs. 00Y4YaroIIuXCsi ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbSI: YMEHHE
MPUMEHSITh 3HaHUST 00 OCHOBHBIX JOCTYIIHBIX METO/JAaX IIO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL  CIENBbIX M ClIa0OBUIAIIMX OOyYaroUuXcs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cuctemMy obo3HadueHui JI. bpaitns mis 3anucu XUMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m KonrpoJsbnsie | IIpakrnyeckue
NPOrpamMMblI Bcero o0pa3oBaTe/bHbIC
padoTsbI padoTsbI pecypebi
Pa3nes 1. Teopernueckne 0CHOBbI OPraHM4YeCcKON XUMHHU
IIpeamer oprannueckoit xuMuu. Teopus
1.1 CTPOEHMS OPraHNYECKUX COETUHEHUH A. 3
M. byrneposa
Hroro no pazneny 3
Paszgea 2. YrieBoaopoasl
2.1 IIpenenbHbIE YTI€BOAOPOABI — AJTKAHBI 2
9 HenpenenbHble yrieBogOpO/Ibl: aJKEHBI, 6 1
aJIKaIMEHBbI, aJTKUHBI
23 ApoMaTn4ecKue yriieBoAaoposl 2
24 [TpuposHbIE HCTOYHUKH YTIIEBOLAOPOIOB U 3 1
uX nepepadoTKa
Hroro no pazgeny 13
Paszgea 3. Kucaopoacoaepxaimiue oprannyeckue coeIuHeHus
3.1 Cnuptsl. ®enon 3
39 Anbnerunsl. KapOoHOBBIE KMCTOTHI. 7 |
CrnoxHuble 3(upbl
3.3 VrieBoabl 3 2




Hroro no pazgeny 13
Pasznea 4. A3oTcoaeprxkainiue OpranHmyeckue coeIuHeHus

4.1 AMUHBI. AMUHOKHCIIOTBL. benku 3
Hroro no pazneny 3
Paspnen S. BeicOKOMOJIEKY IS pHBIE COCAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34




11 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM (undgposbie)
Ne i/m Kontpoabnsbie | IlpakTnyeckue
MPOrpamMmsl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonnuecknii 3aKkoH
1.1 u [lepuoanueckas cucreMa XUMHYECKUX 3
anemenToB 1. 1. Menneneepa
12 Ctpoenue BemiecTBa. MHOrooOpasue 4
' BEIIIECTB
1.3 XHAMHMYECKUE PEAKIUU 6 1
Hroro no pazneny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Merainbl 6
2.2 Hewmeranisl 1
)3 CBs13b HEOPTAHUYECKUX U OPTaHUYECKHUX )
) BEILECTB
Hroro no pazgeny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 XUMUs U )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2







IHOYPOYHOE IINIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHyeckue
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
muppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

[Ipenmer opraHn4eckoi XuMuH, eé
BO3HMKHOBEHUE, PA3BUTHE U 3HAYCHUE

Teopus cTpoEHUS OPraHUYECKUX
coenquHenunit A. M. bytieposa, eé
OCHOBHBIE ITOJIOKEHUS

[IpencraBieHue o KIaccuPpUKALAH
opraHnyeckux BeriecTB. HomeHknatypa
(cuctemaTuyeckas) U TPUBHAIBHBIC
HAa3BaHUsl OPTaHUYECKUX BELIECTB

AJKaHBI: COCTaB U CTPOCHHUC,
TOMOJIOTHYECKHUH paa

Mertan u 3TaH — OpocTeIme
MPEICTAaBUTENN aTKAHOB

AJIKEHBI: COCTaB U CTPOEHHUE, CBONCTBA

OTUJCH " MMPOIMUJICH — HpOCTGfIH.IPIG
OpeACTAaBUTCIIU AJIKCHOB

[Ipaktuueckas padbora Ne 1. «Ilomyuenue
STHJICHA U U3yYEHUE €TO CBOHCTB

Aunkanuensl. byranuen-1,3 u
MeTunoyraaueH-1,3. [lomydenne
CUHTETHYECKOTO KayuyKa U pe3UHbI




10

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOCHHSI,
TOMOJIOTUYECKUH Psill. ALIETHIEH —
MPOCTEHIINIA MPEICTAaBUTEh AJTKMHOB

11

Brruncnenus no ypaBHEHHIO XUMHYECKOU
peakuu. OnpenenaeHne MOJIEKyISIpHON
(dopMyJIbl OPraHU4ECKOro BEUIeCTBa 110
MAaCCOBBIM JOJIIM XUMUYECKHUX JIEMEHTOB.

12

Apensl: 6eH3011 ¥ TosryoJl. TOKCHYHOCTh
apeHoB

13

I'enernueckas cBs3b yrieBOIOPOIOB,
IPUHAUIEKAIIMX K PA3IMUHBIM KJIaccaM.
Omnpenenenue MOJEKYISIpHON (HOPMYITBI
OpPraHUYECKOI0 BEIECTBA I10 MACCOBBIM
JIOJIIM XUMHUYECKUX JIEMEHTOB.

14

[IpupoHBIE HICTOYHUKH YIIIEBOJOPO/IOB:
NPUPOAHBINA ra3 U MOMyTHbIC HEPTIHbIE
rassl, He)Th ¥ MPOAYKTHI €€ nepepaboTKu

15

[IpupoHBIE HCTOUHUKH YIIIEBOJOPO/IOB:
HPUPOAHBIN ra3 v MOMyTHbIE HEPTIHbIE
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu

16

KoHTponbHas paboTa 1mo pa3aeny
«YTIeBog0opOaBDY

17

[IpenenbHBIC OTHOATOMHBIC CITUPTHI:
METaHOJ ¥ 3TaHo. BomopoaHas cBs3b

18

MHOroaToMHsble CIIUPTHI: STUICHITIMKOJIb U
[JIMLIEPUH

19

deHoI: CTPOCHUC MOJICKYIJIbI, (I)I/IBI/ILIGCKI/IG
1N XUMHUYCCKHUEC CBOﬁCTBa, IMPUMCHCHUC




20

Anpaerunpl: GopMasibIeTUI |
aneTanbaerug. AeToH

21

OaHOOCHOBHBIE NpeebHbIE KApOOHOBBIE
KHCJIOTBI: MypaBbUHAsI U YKCYCHAs

22

[IpakTuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KUCIOTBDY

23

CreapuHOBast U OJICUHOBASI KUCJIOTHI, KaK
NPECTaBUTEIN BBICIIUX KapOOHOBBIX
KkucynoT. OnpeaencHne MOJICKYISIPHOM
(hopMyJIbl OPraHMUECKOTO BEIIECTBA 110
MAaCCOBBIM AOJISIM aTOMOB XUMHWYCCKUX
DJIEMEHTOB | 110 Macce (00BEMY)
IIPOAYKTOB CrOPAHUS

24

MBpl1a KaKk cOJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ASUCTBUE.
Omnpenenenue MOJEKYISIpHON (HOPMYITbI
OpPraHUYeCcKOro BELIeCTBA 10 MAaCCOBBIM
J0JIIM aTOMOB XUMHWYCCKHUX DJIEMECHTOB U
o Macce (00bEéMY) MPOTyKTOB CTOPAHUS

25

CroxHble 3(upbl KaK MPOU3BOIHbIE
KapOOHOBBIX KHCIOT. [ MUAPOIN3 CIOKHBIX

3¢upoB

26

Kupsl: runpoaN3, MpUMEHEHHE,
OuooruuecKast poib )KUpPOB

27

VYrneBoabl: cocTaB, KJIacCU(PUKAIUS.
Baxwueiinme npencTaBuTeNun: ri0K03a,
(dbpykTo3a, caxapo3a

28

Kpaxman u nemironosa kak npupoHbie




HOJIUMEPHI

29

Kontposnbnas paboTa mo pazaery
«Kucnopoacoaeprkariyue opraHn4eckrue
coenuHeHUs»/ Beepoccuiickas
poBepoyHas pabora

30

OO6m1as XxapakTepucTHKa a30TCOAEPKAIIUX
OpPTaHUYECKUX COSAMHECHUH /
Bcepoccuiickas mpoBepouHas pabota

31

AMMWHBI: METHJIAMHUH U aHWIHUH

32

AMUHOKHUCIIOTHI Kak aM(QOTEpHbIE
OpraHUYECKUE COCTUHEHHUS, UX
Ounosnorudeckoe 3Hayenue. [lentuapr.
benku xak npupoHble
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS

33

OCHOBHBIE TTOHSATHS XUMHH
BBICOKOMOJICKYJIAAPHBIX COCI[I/IHCHI/Iﬁ

34

OCHOBHBIE METOJIBI CHHTE3a
BBICOKOMOJICKYJISIPHBIX COCTMHCHUH.
[TnacTMaccel, kKay4yku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBO 4acoB

KonTtpoJbHble

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4YeHHn
s

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchI

XHUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAA
KOH(HTrypamus aTOMOB

[Tepuoanueckuii 3akoH u [lepronnueckas
CHCTEMa XUMHYECKHUX 3aemMeHToB /. H.
MenneneeBa, ux CBA3b C COBPEMEHHOU
TEOpPUEH CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XAMHYECKHX 3JIEMEHTOB M UX COCIUHEHHH I10
rpyInmaM v nepuojiaM. 3HaueHHe
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHU4YeCcKuX 3neMeHToB [.J. MeHaeneena B
pPa3BUTUU HAYKH

CTpOCHI/Ie BCIICCTBA. Xumuaeckast CBA3b, eé
BUbI; MCXaHU3MbI O6pa3OBaHI/IH
KOBAJICHTHOM CBSI3H. BO,Z[OpOI[HaH CBA3b

BaneHTHOCTb. DJIEKTPOOTPULIATETBHOCTD.
Crenenb okucneHus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOCHUS

[TonsiTHE O MTUCTIEPCHBIX CUCTEMAX.
WcTrHHBIE ¥ KOJUTOUIHBIE PACTBOPHI.
MaccoBas 10J1 BelecTBa B pacTBOpe




Knaccudukanus 1 HoMeHKIIaTypa
HEOpPraHWYEeCKUX coennHeHui. ['eneTnueckas
CBSI3b HEOPTaHUYECKHUX BEIECTB, PA3TUIHBIX
KJIacCOB

Knaccudukanus XuMHUYECKUX peakluii B
HEOPraHWYEeCKON U OPraHN4eCKON XMUMHH.
3aKOH COXpPaHEHMsI MAaCChl BEIECTB; 3aKOH
COXPAHEHHUs U IIPEBPAIICHHS YHEPTUU IIPU
XUMHUYECKHX peaknusx. Pacu€rel nmo
YPaBHEHHSAM XMMHUYECKHUX PEAKLHH, B TOM
YHCIIE TEPMOXUMUYECKUE PACUETHI

Cxkopoctb peakiun. OOpaTuMble peakiuy.
XUMHUYECKOE pAaBHOBECUE

10

[TpakTtuueckas padora Ne 1. « Boustaue
pa3NIUYHBIX (AKTOPOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

11

OnekTponutrueckas auccounanus. [lousrue
0 BojopoHOM nokazarene (pH) pactBopa.
Peakuuu nornnoro oomena. ['maponus
OpraHWYECKUX U HEOPTraHUYECKUX BEIIECTB

12

OKHCIUTENBHO-BOCCTaHOBUTEIIbHBIE
peakuuu. [TonsTue 06 3nexTponuze
pacIiaBoB U pacTBOPOB COJIEH

13

Kontponbhas pabota no pazueny
«Teopernyeckue OCHOBBI XUMHUM»

14

Mertaiel, ux nojoxenue B [lepuognueckoit
CHCTEME XUMHYECKuX daeMeHToB J[. 1.
MeHpeneeBa 1 0COOEHHOCTH CTPOSHUS




atomoB. Ob6mue puzndeckue CBOKWCTBA
METAJIIIOB

15

CrinaBbl METaIIOB. DJIEKTPOXUMUYECKUH s
HaIPSKEHUN METaJIOB

16

XHUMHUYECKHE CBONCTBA BaxKHEHIIINX
METaJUIOB (HATpUH, Kadui, Kalabl[ui, MarHui,
AIIOMHUHMI) U UX COETMHEHUI

17

XUMHYECKUE CBOWCTBA XpOMa, MEJU U UX
COEIMHEHUN

18

XUMHUUYECKUEe CBOMCTBA IIMHKA, JKeIe3a U UX
coenuHeHUH. PacuéTel macchl (00bEMa,
KOJINYECTBA) MPOAYKTA PEAKIIUH, €CIIU OJTHO
U3 BEIIECTB JIaHO B BUJIE PacTBOpa €
OnpeAcNEHHON MacCOBOU 101EN
pacTBOPEHHOTO BEIECTBA.

19

[TpaxTrueckas padota Ne 2. "Pemenue
HKCIIEPUMEHTAJIBHBIX 33124 10 TEME
«Metamnp»"

20

Hemeramel, BX NOJIOJKEHUE B
[Tepuoanyeckoil cucteMe XUMUYECKUX
anemenToB /1. 1. MenaeneeBa u
OCOOEHHOCTH CTPOEHHUS aTOMOB

21

Pu3nYeCKre CBOMCTBAa HEMETAIIIIOB.
AmnnoTponusi HEeMeTauIoB (Ha IpUMEpe
KHCIIOpOJia, cepbl, hocdopa u yrieposa)

22

XUMHUYECKUE CBOMCTBA TraJIOT€HOB, CEPHI U UX
coeJUHEHUN

23

XuMHUECKue CBOMCTBA a30Ta, pochopa u ux




COeIUHEHUN

24

XHUMHYECKUE CBOMCTBA yIiIepoa, KpEMHUSA U
UX COeIMHEHNN. PacuéTel Maccel BemecTsa
WM 00bEMa ra30B 110 U3BECTHOMY
KOJIMYECTBY BEILLECTBA , MAacce WK 00BEMY
OHOT0 M3 YYaCTBYIOIIHUX B PEAKIIUH BEIIECTB

25

IIpuMeHeHne Ba)XHEUIINX HEMETAJIOB U UX
coenuHeHuil. Pacuétsl maccsl (00bEMa,
KOJINYECTBA BEILECTBA), €CIIM OJIHO U3
BEILIECTB UMEET NTPUMECH

26

O0001IeHNEe U CHCTEMATH3AIMS 3SHAHUH 110
Teme «HemeTtamnel». Berauciaenus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETBHI.

27

[TpakTrnyeckas padora Ne 3. «Pemenune
AKCIEPUMEHTAJIBHBIX 33a4 110 TEME
"HemeTais!"»

28

KOHTpOJ’IBHaH pa60Ta o TeMaM «MeTanabhy
u «Hemertannab»

29

HeopraHquCKHe U OPraHUuYCCKHUE KUCIOTHI.
HeOpFaHI/ILIeCKI/IC " OPraHUYCCKHUE OCHOBAHUA

30

AM@oTepHbIe HEOpraHUYECKHE U
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKHX U OPTaHUYECKUX
BEIIIECTB

31

Poinp xumMun B 00ecieueHU SKOJIOTHUECKOM,
SHEPreTUYECKON U MUIIEBOI 0€30MacHOCTH,
Pa3BUTHU MEIUITUHBI




[IpeacraBnenus: 06 0OMUX HAYYHBIX

32 MPUHIMIAX TPOMBIIIICHHOTO TOJYYEHUS 1
BAKHEWILINX BEUIECTB

33 YenoBek B MUpE BELIECTB U MAaTEPHUAJIOB 1

34 XuUMHA U 310pOBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KITACC

Kon
NpoBePsIeMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI Cpe/IHero o01ero oopa3oBaHus

1

TeopeTqu(:KI/Ie OCHOBBEI OpFaHquCKOﬁ XUMHNHU

1.1

CdopMHUpOBaHHOCTh MPEACTABICHUN O XUMHYECKOH COCTaBIISIOIIEH
€CTECTBEHHOHAy4YHOW KapTHHbBl MHpA, POJM XUMUU B TIO3HAHUU
SBIICHUU TIPUPOJBI, B (OPMHUPOBAHMH MBIIIICHUS ¥ KYJIBTYPBI
AUYHOCTH, €€ (YHKIMOHATBHOM T'PaMOTHOCTH, HEOOXOAMMOMW IS
pelieHusT TPAKTUYECKUX 3a7ad U IKOJOTHYECKH OOOCHOBAHHOTO

OTHOILLEHHUS K CBOEMY 3/I0POBBIO U MIPUPOJHOM cpefie

1.2

Bnagenne cuCTeMOM XUMHYECKMX 3HAHMM, KOTOpas BKIJIIOYAET:
OCHOBOIOJIararoume HOHSITHS (Monexyna, BaJICHTHOCT,
JEKTPOOTPHULATENBHOCTD, CTENEHb OKUCIICHHs, XUMHUYECKas CBS3b,
MOJIb, MOJIIpHAas Macca, MOJSIPHbIA OOBEM, YIJIEPOJIHBIM CKelerT,
(GyHKIMOHANbHAS ~ TpyMNa,  paguKkal,  U30MEpHs,  HU30MEpHI,
TOMOJIOTUYECKHN PpAl, TOMOJIOTH, YIJIEBOJOPOIBI, KHCIOPOIA- H
a30Tco/epKaIllie COCJUHEHUS, OMOJIOTMYECKH AKTHUBHBIE BEIECTBA
(yraeBogpl, JKUpBI, O€JIKHM), MOHOMED, HOJIMMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHMS); TEOPUHM U 3aKOHBI (Teopus
XMMHUYECKOTO CTPOEHHsI opraHmdeckux aemiects A.M. byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUI S3BIK XUMHUH, (HaKTOJIOTHUECKHe
CBEJIGHUS O CBOMCTBax, COCTaBe, IMOJNYyYEeHHMH U 0e30MacHOM
UCIIOJB30BAaHUU Ba)XKHEWINUX HEOPraHMYECKUX M  OPraHUYeCKHX

BEIIECTB B OBITY U MPAKTUYECKOH EATETHHOCTH YeIOBEKa

1.3

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ BBIABJIATE  XAPAKTCPHBIC IIPU3HAKU
HOHS[TPIfI, YCTaHAaBJIMBATb ux B3aMMOCBA3b, HCIIOJBb30BAaTh
COOTBCTCTBYIOIIMEC TIOHATUA IIPpU ONHUCAHHUU COCTaBad, CTPOCHUA U

MpEeBpalIeHU OpraHNYeCKUX COSTUHEHHIMA

1.4

c(OPMHUPOBAHHOCTh YMECHHI HCIIOJIH30BATh XUMHUYECKYI0 CHMBOJIHKY
JUISL COCTABIICHUSI MOJEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpPHYTOM,
cOoKpaméHHoi) ¢GOpMya OpPraHMYeCKHX BEMIECTB U ypaBHEHUU
XUMHUYECKHUX PEAKIIN, M3TOTABIMBATH MOJEIH MOJIEKYJI OPTaHUIECKUX

BCIICCTB JJIsI WIUIFOCTpAllMH WX XHUMHYECKOI'O W INPOCTPAHCTBEHHOI'O




CTPOCHUS

1.5

ChopMHUpOBaHHOCTE  YMEHWH  yCTaHABIMBATh  IPUHAIJICKHOCTH
U3yYCHHBIX OPraHUYCCKHX BEIIECTB IO MX COCTaBY U CTPOCHHUIO K
omnpenenéHHOMy Kiaccy (Tpymrme) COeAuHEHHH  (yIJIeBOJIOPOJIbI,
KHUCTIOPOJI M a30TCOJEpKalle COEAMHEHHUS, BBICOKOMOJEKYJISIPHBIC
COCIMHEHUs), JaBaTh WM  Ha3BaHWsI 1O  CHUCTEMaTHYECKOU

HomeHkiarype (IUPAC)

1.5

CCbOpMHpOBaHHOCTB YMCHUS ONPCACIATh BHUAbL XMMHUYECKOM CBS3U B

OpraHMYECKUX COEAMHEHUSX (OJUHAPHBIE U KPaTHbIE)

1.6

ChopMupOBaHHOCTb ~YMEHHMSI HIPUMEHSTH: IOJIOXEHUS  TEOpPHU
CTpPOCHHMsI OopraHuveckux BemiecTB A.M. byrtnepoBa nmisi oObsICHEHUS
3aBUCHMOCTH CBOWCTB BEHIECTB OT WX COCTaBa U CTPOECHUS; 3aKOH

COXpaHCHHA MACChI BCHICCTB

YraeBoaopoibl. Kucnopoaconepxaniue Hu a30TcoJIepxKanme

OpTraHU4YCCKUC COCANHCHUA. BLICOKOMOJIGKYHHPHBIC COCOAUHCHUA

2.1

CdopmMupoBaHHOCTh YMEHUN TNPUBOAUTHL TpPUBHATIbHBIE Ha3BaAHUS
OT/IENbHBIX OPTraHUYeCKHX BEUIECTB (ITHIICH, NPOIUJICH, AlleTHJICH,
STWJICHIIIUKOJb, TIUIEpPUH, (eHOoN, (QopMalbIerus, areTranbIeru,
MypaBbUHAsA KHCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAas KHCJIOTA,
CTeapuHOBasl KHUCJIOTa, TJIIOK03a, (PpyKTO3a, Kpaxmal, IeJUIII03a,

TJTAIIAH)

2.2

ChopMHUpOBAaHHOCTE YMCHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
dusznyeckue M XUMHUYECKHE CBONCTBA THUIHMYHBIX TMpEICTaBUTENEH
pPa3IUYHBIX KJIACCOB OPraHWYECKUX BeEIIeCcTB (METaH, JTaH, JTHJICH,
NpONWICH, areTtuiieH, Oyramuen-1,3, merunOyraauwen-1,3, OeH30I,
METaHOJI, 3TAHOJI, STUJICHIJIMKOJb, TJIUIEPHUH, (DEHOJ, ameTanbIeru,
MypaBbHHAss M YKCYyCHas KHCJIOTHI, TJIFOKO3a, Kpaxmaj, IIeJUTF0JI03a,

AMHUHOYKCYCHasd KI/ICJIOTa)

23

ChopMHUpPOBAaHHOCTh YMEHHUSI WUIIOCTPUPOBATh TEHETHUECKYIO CBS3b
MEXKJy  TUIHYHBIMH  MPEACTABUTEIAMU  PA3JIMYHBIX  KJIACCOB
OPraHMYECKHUX BEUIECTB YPABHEHUSMU COOTBETCTBYIOIINX XUMUYECKUX

PEaKIHii ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (OPMYIT

24

CdopmupoBaHHOCTH YMEHUSA XapaKTEepU30BaTh HUCTOYHHUKHU
YTJIEBOJOPOIHOTO CHIPhs (He(PTh, MPUPOIHBIN Ta3, YTOJb), CIIOCOOBI UX

nepepabOoTKU U MPAKTHYECKOE IPUMEHEHHUE NMPOTYKTOB MepepaboTKH

XUMHS U KU3Hb. PacuyéThl

3.1

CdopmMupoBaHHOCTh YMEHUH BIIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX




METOAAaX HAYYHOTO MO3HAHHUS, UCIOJIb3YEMbIX B XUMHUHU IIPU U3YUEHUU
BEIICCTB W XUMHUYECCKUX sBJICHHWHA (HAOIIOJCHHWE, W3MEpEeHHE,
3KCIIEPUMEHT, MOJCIIUPOBAHUE), HCIIOJIb30BAaTh CHCTE€MHBIE
XMMHYECKHE 3HAHUA JUISl TPUHATUA PELMIEHUA B KOHKPETHBIX

JKU3HCHHBIX CUTYyAlUAX, CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHHUEM

3.2

CdopmupoBaHHOCTh yMEHHMM COOJIOATh TNpaBUia IOJb30BAHUS
XUMHYECKOH TOCynoil u 1abopaTOpHBIM OOOPYIOBaHHMEM, a TaKKe
mpaBuiia OOpallleHus! C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIUSIMU

11O BBIITOJIHCHUIO JIa60paTOpHI)IX XUMHNYCCKHUX OIIBITOB

33

CdopMupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBIMONHATH XHMHUECKUN
9KCIIEPUMEHT (IIPEeBpALEHHUs] OPIraHUYECKUX BEIIECTB [IPU HArpeBaHUH,
MIOJIyYEHHUE DTUIICHA U U3YyYEHHUE €ro CBOMCTB, KAUECTBEHHBIC PEAKIUU
OpraHMYECKHUX BEIIECTB, JeHAaTypauus OEIKOB MpU HarpeBaHUU,
[[BETHBIC pEAKIMH OEJIKOB) B COOTBETCTBHH C IPABHJIAMH TEXHUKH
0€30MacCHOCTH TpH OOpallleHUH C BELIECTBAMU U JIaOOPaTOPHBIM
0o0opyaOBaHUEM; MIPEACTABIIATh pe3yabpTaThl XUMHUYECKOTO
JKCIEpUMEHTa B (OopMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX

peaxiuii ¥ GOpMyIMPOBATH BHIBOJBI HA OCHOBE 3THUX PE3yJIbTaTOB

34

ChopMupoBaHHOCTH YMEHHI POBOANUTH BBHIUYUCICHUS TI0 XUMUYECKIM
ypaBHEHHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WM
MPOAYKTa peaklyy [0 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJTHOTO

U3 UCXOJHBIX BEILECTB WM IIPOJYKTOB PEAKIMN)

3.5

CdopmupoBaHHOCTH yMEHUMI KPUTHUYECKU aHaJIN3UPOBATh
XUMHAYECKYI0 HH(OpMAIMIO, TOIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBoil nH(popMmaluy, cetb HTEpHET U Ipyrue)

3.6

ChopMupoBaHHOCTb yMEHUH COOJIOAATh MpaBWIA SKOJIOTMYECKH
1es1ecoo0pa3Horo MoBeACHUS B OBITY M TPYJIOBOM JAEATENBHOCTH B
LENAX COXPAaHEHUS CBOEro 3I0pPOBbsl M OKPY)KAIOWIEH NPUPOIHON
Cpellbl, OCO3HaBaTh OMACHOCTb BO3JCHCTBHUS Ha XUBBIE OPraHU3MBbI
ONpEACIEHHBIX OPraHNYECKUX BELIECTB, OHMMAsl CMBICI IOKa3aTels
[MAK (mpengenbHO JNOMYCTUMOM  KOHILIEHTpAllMM), TOACHATH Ha
OpUMepax CrocoObl YMEHBIICHHS W NPEAOTBPALICHUS UX BPEIHOTO

BOSI[GﬁCTBHH Ha OpraHu3M 4€JI0BCKa

11 KJIACC

Kon

HpOBepﬂeMbIe NMPpEeAMETHLIC PE3YJIbTAaThI 0OCBOCHUA OCHOBHOM




NMpoBepPsieMOro
pe3yjabTara

o0pa3oBaTeIbHON MPOrpaMMbl CPETHET0 001IIero 06pa3oBaHMs

1

TeopeTnueckue OCHOBBI XUMUHU

1.1

Bianenne cucremMoll XMMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOINOJAralIiue  MOHATHS  (XMMHUYECKHUH  DJIEMEHT,  aToM,
AJIEKTpOHHAs 000JI0UKa aToMa, S-, p-, d-3JEKTPOHHBIE OPOUTATIH aTOMOB,
HMOH, MOJIEKyJa, BaJCHTHOCTb, AJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHUCJICHHsI, XUMHUYECKasi CBS3b, MOJIb, MOJISIpDHAsE Macca, MOJISPHBIN
00BEM, KpUCTATMYECKAsT PEMIETKa, THIBI XWMHUYECKUX PEaKIUil
(OKHCITUTENIBHO-BOCCTAHOBUTEIIbHBIE, 3K30- W HHAOTEPMUYECKUE,
peaky HOHHOTO OOMEHa), pacTBOp, AJIEKTPOJIMTHI, HEIIEKTPOJIUTHL,
ANEKTPOJIUTUYECKAST ~ JUCCOLMAIUS, OKHUCIHUTEIb, BOCCTAHOBUTEIb,
CKOpPOCTh XMMHUYECKON pEaKliu, XUMUYECKOe PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUsl DIEKTPOJIUTHUECKON nucconmanuu, llepuonnueckuit
3akoH /.. MeHneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMHUH, (PAKTOJIOTUIECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, TOMYYEHHMH U O€30MacCHOM WCIOJIh30BAHUU BaKHEHIIINX
HEOPraHMYECKUX BELIECTB B OBITY W NPAKTUYECKOH J1eATebHOCTH

YCJIOBCKaA

1.2

ChopMUpOBaHHOCTb YMEHUI BBIABIATH XapaKTE€pHbIE MPU3HAKH U
B3alMOCBS3b W3YUYEHHBIX MOHSITHH, MPUMEHSATH COOTBETCTBYIOLIUE
NOHATHUS IIPU ONMCAHMM CTPOEHMSI WU CBOMCTB HEOPraHMUYECKUX
BEIIECTB U MX IPEBPAILEHUM; BBIABIATh B3aUMOCBS3b XMMHUYECKHX
3HaHUHI C HOHATUAMHU u NPEJCTaBICHUAMU IpyTUX

CCTCCTBCHHOHAYYHBIX IIPECAMCTOB

1.3

Bnaz[eHHe OCHOBHBIMHM MC€TOAaMHW HAYYHOI'O IIO3HAHUA BCEIICCTB U
XUMHYECKUX SBIICHUU (Ha6JIIO,Z[€HI/Ie, HU3MCPCHUC, OKCICPUMCHT,

MOJICIIUPOBAHNE)

1.4

ChopMupoBaHHOCT, YMEHUW OMNPEACNATh BAJICHTHOCTh W CTETICHD
OKUCJTIEHUSI XHMHMUYECKUX JJIEMEHTOB B COEIUHEHHUAX pa3InYHOTO
COCTaBa, BHJA  XUMHYECKONM  CBsi3M  (KOBajJeHTHas, HOHHAas,
MeTaJuIMuecKasi, BOJIOPOJHAsI) B COCIMHEHUSX, THUI KPUCTALITUYECKOMN
pEemIETKH KOHKPETHOT'O BellecTBa (aTOMHas, MOJEKYJspHas, MOHHAs,

MeTaJuTndecKas)

1.5

CchopMupOBaHHOCTh YMEHUIl OMpeAessATh XapakTep Cpeibl B BOIHBIX

pacTBOpaxX HEOPraHUYECKUX COCTMHEHUIN

1.6

ChopMUpOBaHHOCTb ~ YMEHHMSA  KJIACCH(PUUIUPOBATH  XUMHYECKUE

pEeaKuu MO Pa3IMYHbIM MpH3HAKaM (YHCIY M COCTaBy peardpyronmx




BEIIECTB, TEIUIOBOMY J(QeKTy peaknuu, H3MEHEHHIO CTeTleHEH
OKHCJICHUA 3JICMCHTOB, O6paTI/IMOCTI/I pcaknuuu, Y4acCcTuro

KaTaau3aTopa)

1.7

CpopMUpPOBAaHHOCTP YMEHHUM  COCTABJISATH YPAaBHEHHSI  pEaKIHi
pPa3IMYHBIX THUIIOB, TOJHBIE W COKpalI€HHbIE YpaBHEHUS peaKIui
MOHHOTO 0OMEHa, yUUTHIBas yCIOBUS, PU KOTOPBIX 3TH PEAKIIUHU UIYT

JO0 KOHIIa

1.8

ChopmupoBaHHOCTH YMEHUH MPOBOIUTH PEAKIMH, TOATBEPKIAIOIIIE
KaueCTBEHHBIM COCTAaB  pA3JIMYHBIX HEOPTaHMYECKUX  BEIICCTB,
pacrmo3HaBaTh ONBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX

pacTBOpax HEOPTaHUYECKUX BEIIECTB

1.9

CdhopmupoBaHHOCT, YMEHHI PACKPBIBATH CYIIHOCTh OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peaxkuun IOCPEACTBOM COCTaBJICHUS

AJIEKTPOHHOIO OajlaHCca 3TUX peaKlnui

1.10

ChopmupoBaHHOCTE YMEHUH OOBACHATH 3aBUCHUMOCTH CKOPOCTH

XUMHUYECKOHN peaklliu OT pa3IuyHbIX (aKTOPOB

1.11

ChopmupoBaHHOCTE yMEHHU  OOBSACHATH  XapakTep  CMEHICHHS
XUMHUYECKOTO PAaBHOBECHUS B 3aBUCHUMOCTU OT BHEIIHErO BO3JIEHCTBHS

(npuniun Jle HlaTensbe)

0611_[8.5{ " HECOPTaHUYCCKasA XUMUSA

2.1

CdhopmupoBaHHOCT, YMEHUH pacKpwiBaTh CMBICT [lepuomudeckoro
3aKOHa J.. MenneneeBa " JIEMOHCTPHUPOBATH ero
CHUCTEMATU3HPYIOIIYIO,  OOBSICHUTEIBHYIO U  IPOTHOCTHYECKYIO

byHKIIUU

2.2

ChopMupoBaHHOCTh YMEHHMH XapaKTE€pPHU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHMX »3j1eMeHTOB 1—4 mnepuonos Ilepuoanueckoit
cHUCTEeMbl XMMHUYecKMX »diemeHToB J[.J. MenneneeBa, HCIoIb3ys
MNOHATHUSL «S-, p-, d-dJEKTPOHHBIE OpOUTANN», «IHEPreTUYECKUe
YpPOBHM»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOMCTB
XMUMUYECKHUX 3JEMEHTOB M MX COEJIMHEHWH IO IepuojaM M Ipyrnnam

[Tepuoanueckoit cucreMbl XuMHUECKUX deMeHTOB (.M. Menneneesa
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ChopmupoBaHHOCT, YMEHUH XapakTepu30BaTh (OMUCHIBATh) OOIIHE
XUMHYECKHE CBOMCTBA HEOPTAHWYCCKUX BEIIECTB PA3IMUHBIX KJIACCOB,
MOATBEPXKIATh  CYIIECTBOBAHWE TEHETHYECKOW  CBSI3UM  MEXIY
HEOPraHMYECKUMH  BEIIECTBAMH € IIOMOINBI0  YpPaBHEHHUUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN
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C(bOpMI/IpOBaHHOCTL YMGHI/Iﬁ YCTaHaBJIMBATb IMPHUHAIJIC)KHOCTD




HEOPraHMYECKUX BELIECTB 10 UX COCTaBY K ONpPEAEIEHHOMY Kiaccy
(rpymnme) coenvHeHU# (IIPOCThIE BEUIECTBA — METAJIbl U HEMETAJLIbI,

OKCHJbl, OCHOBAaHH, KUCJIOTHI, aM(i)OTepHBIC TUAPOKCHUIDI, COJ'II/I)

2.5

CdopMUpOBaHHOCTh YMEHHI HCIOIB30BaTh XUMHUYECKYI0 CHMBOJIHUKY
JUIsE  COCTaBleHUS (OpMYN BEIIECTB U YPaBHEHHH XHUMHUYECKUX
peaknuii, cuctematuieckyto HoMeHkiarypy (IUPAC) u TpuBuanbpHbIC
Ha3BaHMs OTIENbHBIX HEOPraHWYECKUX BeUlecTB (yrapHblil ras,
VIIEKUCIBIA Tra3, aMMHaK, TaméHash W3BEeCTb, Herami€Has HU3BECTb,

MUTHEBAs COJIA, TUPUT U JPYTHUE)

2.6

CdhopmupoBaHHOCT, YMEHHH XapakTepu30BaTh (OMHUCHIBATH) OOIIHE
XUMHYECKHUE CBOMCTBA HEOPTaHWYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPXKJATh  CYIIECTBOBAHME  T€HETHMYECKOM  CBSI3M  MEXIY
HEOpPraHUYECKUMU BelIECTBAMHU c MOMOIIbI0  ypaBHEHUH

COOTBCTCTBYIOIIHUX XUMHUYCCKUX peaKuHﬁ

2.7

CdhopmupoBaHHOCTH YMEHUI TUTAHUPOBATH U BHITIOJTHATH XUMUYECKUI
OKCHEPUMEHT (pa3JIoKEHUE MEePOKCHIAa BOAOPOAa B MPHCYTCTBUU
KaTaJn3aTopa, ONpeeseHne Cpeabl PacTBOPOB BELIECTB C IOMOIIBIO
YHHBEPCAIFHOTO WHAWKATOpPA, BIHMSHUE pPa3IMYHBIX (PAKTOpPOB Ha
CKOpPOCTb XMMHYECKOM pEaKIuH, peakiuu HOHHOro oOMEHa,
KaueCTBEHHBIC PEaKIuy Ha Cyib(aT-, KapOOHAT- M XJIOPUA-aHUOHBI, HA
KaTUOH aMMOHH:, PCUICHHWEC OJSKCICPUMCHTAJIBHBIX 3aJad II0 TEMaM
«Metamael» U ((HCMCTaJIJIBI))) B COOTBCTCTBUU C IIPpABUJIAMU TCXHHUKHU
0€30macHOCTH TIpH OOpaIlleHWH C BeIIeCTBaMU M J1abOpaTOPHBIM
000pyI0BaHUEM; MIPEJICTABIISTh PE3YIIBTATHI XUMHYECKOTO
JKCIEpUMEHTa B (OpPME 3alMCU YPaBHEHHH COOTBETCTBYIOLIMX

peakuuii 1 GopMyIMpPOBaTH BHIBOBI HA OCHOBE ATHX PE3YJIHbTATOB

2.8

CdhopmupoBaHHOCT, yMEHHH COONIOAATh TMpaBWiIa TMOJIH30BAHUS
XUMHUYECKON MOoCynoil U 71abopaTOpHBIM OOOpYy/IOBaHUEM, a TaKkKe
npaBuja oOpamieHus: ¢ BEUIECTBAMU B COOTBETCTBUM C MHCTPYKLUSIMHU

110 BBIIIOJTHCHHUIO J'Ia60paT0pHBIX XUMHNYCCKHUX OIIBITOB
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CdopmMupoBaHHOCTH YMEHHI XapaKTepHU30BaATh XUMHYECKHE
MPOLIECCHI, JIXKAIlMe B OCHOBE MPOMBILIJICHHOTO MOJYYEHUSI CEpHOI
KHUCJIOTBI, aMMHaKa, a Takke cPOpPMHUPOBAHHOCTH IMPEACTaBICHUI 00
OOMMX HAYYHBIX TPHUHIUNAX ©  OKOJOTHYECKHX  MpodiieMax

XUMHUYCCKOI'O ITPOU3BOZACTBA

XUMHS U KU3Hb. PacuéThbl

3.1

CdopMUPOBAaHHOCTH TMPEJACTABICHUNH O XUMHUYECKOH COCTaBIISAIOIICH

CCTCCTBCHHOHaquOﬁ KapTUHBI MHpa, pOJIM XHWMHHU B TIO3HAHHUU




SBJICHUM TIPUPOABI, B (OPMHPOBAHUM MBIIUICHUS W KYJbTYpPBI
JUYHOCTH, €€ (YHKIMOHAIBHONH TPAMOTHOCTH, HEOOXOAMMOM s
pelieHus] TMPAKTUYECKUX 3a7a4 W IKOJOTHYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 310POBbBIO U HpHpO,HHOfI cpeac

3.2

C(l)OpMI/IpOBaHHOCTL YMCHI/II\/’I KPpUTHYCCKU AHAJIN3UPOBATH
XUMHUYCCKYTO I/IH(bOpMaIII/IIO, mojiy4acMyro M3 pa3HblX HCTOYHHUKOB

(cpeacTBa MaccoBOM KOMMYHHKAIUH, ceTh IHTEpHET U IpyrHe)

3.3

ChopMHUPOBaHHOCTh YMEHHWH COONIOAATh MpaBWIa SKOJOTHYECKH
1eJ1Ieco00pa3HOro MOBENEHHUsT B OBITY W TPYAOBOHM NEATETHHOCTH B
HEJSIX COXPaHEHHsS CBOETO 3I0pPOBbS M OKpY)KAaroUIeH HPHPOITHON

cpensbl

3.4

Oco3HaBaThb OMACHOCTb BO3JCHCTBUS Ha JKUBBIE OPraHU3MBbI
ONpEICIEHHBIX BEIIECTB, MOHUMast cMblca nokasarens 11K, noscHaTs
Ha MpUMEPAX CIOCOObl YMEHBILEHUS U MPEAOTBPALLEHUS UX BPEIHOTO

BO3JCHCTBUSA Ha OpTraHu3M 4YCJIOBCKaA

3.5

CdhopMupoBaHHOCTD YMEHUH MIPOBOJTUTH BBIYUCIICHHSI c
UCTIONIb30BAaHUEM TIOHATHUS «MAaccoBasi JIOJI BEIECTBA B PACTBOPEY,
O00BEMHBIX OTHOIICHUH Ta30B IMPH XUMHUYECKUX PEAKIHUIX, MaCChI
BEIIECTBA WM 00bEMa Ta30B MO M3BECTHOMY KOJIHMYECTBY BEIECTBA,
Macce WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B pPEaKIMHU BEIIECTB,
TEII0BOTO d(PeKTa peakimuu Ha OCHOBE 3aKOHOB COXPAHECHHS MAacChl

BCIICCTB, ITPCBPAILLICHUA U COXPAaHCHUA SHCPIrUun




IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI OpFaHH‘{CCKOﬁ XUMHHU

1.1

[IpenMer opraHHyYecKOM XUMHH: €€ BO3HUKHOBEHHE, Pa3BUTHUE U 3HAUYCHHUE B
MOJIyYEHUM HOBBIX BEIIECTB M MaTepHaIOB. TeopHsl CTPOEHUs OPraHMYECKHX

coenuHeHnit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKECHHS

1.2

CrpykrypHble (OpMYJIBl OpPraHMYECKUX BEIECTB. [ OMOJIOTHS, H30MEpHUs.
XuMHuecKasi CB3b B OPraHMYECKUX COEIUMHEHUSAX — OJMHApHBIE U KpaTHbIE

cBs3u. [IpesacraBienue o KnacCU(pUKAIMU OPTaHUYECKUX BEIIECTB

1.3

HOMeHKﬂaTypa OpPraHU4YCCKHUX COCJIMHECHU I (CI/ICTCMaTI/I‘IeCKaSI) U TPpUBHUAJIbHBIC

Ha3BaHUS BaKHCHUIITNX HpGI[CTaBI/ITeﬂeﬁ KJIaCCOB OPraHUYCCKHX BCUICCTB

YrineBoaopoibl

2.1

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN psifl. MeTaH u 3TaH — NpocTeiIme
MPEJCTaBUTENIN aJKaHOB: (U3MYECKHEe W XHUMHUYECKHE CBOMCTBa (peakuuu

3aMCIICHUA U FOpCHI/Iﬂ), HaXOXKXIACHUC B IPHUPOAC, IMOJTYYCHHUEC U IPUMCHCHHUC

2.2

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJOTMYECKUU psAn. DTWIEH U MNPOMNHIEH —
npocTeillliie MpeACTaBUTENN AalKeHOB: (U3UYECKHEe M XHUMHYECKHE CBOICTBa
(peakuu TUAPUPOBAHUS, TAJIOTCHUPOBAHMS, THUApPATAllMU, OKUCIEHUS U

HOJ'II/IMCPI/BaI_II/II/I), IMOJIYYCHHUC U IIPUMCHCHHUC
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Ankanuensl: Oyrtaguen-1,3 u MertwnOyragueHn-1,3: cTpoeHue, BaxHeHne
XMMHUYECKHE CBOMCTBa (peakuus noiauMepuszanuu). IlomydyeHne CMHTETHYECKOTO

KaydyKa U Pe3UHbI
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AJIKMHBI: COCTaB U OCOOCHHOCTU CTPOCHHMS, TOMOJIOTHYECKUH Psill. ALETUIICH —
OPOCTEHIINK TpeiCTaBUTENb AJKHMHOB: COCTaB, CTpPOCHHE, (u3nueckue u
XUMHYECKHE CBOMCTBA (peaklny TUAPUPOBAHNUS, TaIOr€HUPOBaHMs, THIPATALIUH,

FOpeHI/Iﬂ), MOJIYUCHUEC U TPUMCHCHUC

2.5

Apenbl. benszon: cocraB, cTpoeHHe, (U3MUYECKHE W XUMHYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUs U HUTPOBAaHMs), IOJIy4eHHE U puMeHeHue. Tomyour:
coCTaB, CTpoeHHe, (u3MyeckMe M  XUMHYECKHe CBOMcTBa  (peakuuu
TaJIOTEHUPOBAHUS WU HUTPOBAHHUA), MOJYyYEHHE M TNpPUMEHEHHE. TOKCUYHOCTh
apeHoB. l'eHeTnueckas CBS3b MEXAY YIVIEBOJOPOJAMHU, NPUHAUIEKAIIUMU K

Ppa3InYHBIM KJlIacCaM




2.6

[IpupoHbIe UCTOYHUKH YTIIEBOIOPOI0B. [IpHpoHbIii ra3 U Moy THBIC HETIHBIC
ra3el. Heth u €€ mpoucxoxaenne. CrocoObl mepepadoTku HEPTH: TEPEroHKa,
KPEKHUHT (TePMUYECKUH, KaTaJTMTHYECKHit), MUposu3. [IpomyKThl mepepaboTKu
He(TH, UX NPUMEHEHHE B IMPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIN yroib u

HPOAYKTHI €ro nepepaboTKu

Kucnopoconeprxaiye opraHn4eckie coeAMHEHNs

3.1

[IpenenbHbIE OAHOATOMHBIE CIIUPTHI. METaHO U 3TAaHOJ: CTPOCHUE, (PU3nUecKue
M XMMHUYECKHE  CBOMCTBa  (peakIMM ¢  aKTUBHBIMH  METaJUIaMU,
raJIorTeHOBOJIOPOJAMH, TOpPEHHE), MpHUMEHEeHHe. BoAopoaHbie CBS3U MEXIY
MOJIEKYyJIaMH CIUPTOB. JleficTBME MeTaHOJIa U 3TaHOoJia Ha OpPraHU3M 4YeJIOBEKa.
MHOTroaTOMHBIE CHUPTHL. DTUICHIVIMKOIb U TIUIEPUH: CTPOCHUE, (PU3NUecKue U
XUMHYECKHE CBOIcTBa  (B3aMMOJEMCTBHE CO  WICJIOYHBIMM  MeETaJllaMH,
KaueCTBEHHAsl peakiMsi Ha MHOTOATOMHBIE CHUpThI). JleiicTBue Ha opraHu3M

YCJIOBCKA. HpI/IMeHeHI/IC TIIMOCPHUHA U OTHJICHIJTIMKOJIA

3.2

®deHoJl:  CTpOEHHWE MOJEKyJbl, (U3NYECKHUe ¢ XUMHYECKHE CBOWCTBA.

Tokcnunocts (eHomna. [Ipumenenue penona
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Anpaeruipl U1 KeToHbI. DopMabIACTHI, alleTAIBACTH: CTPOSCHUE, (PU3HUECKHUE U
XUMUYECKHE CBOMCTBA (PEaklUU OKUCIECHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC

peaKHI/II/I), IMMOJIYUYCHHUEC U IPUMCHCHUC
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OnHOOCHOBHBIE Tpe/ebHble KapOOHOBBIE KUCIOTHL. MypaBbuHAs M yKCyCHas
KUCJIOTBI: CTpOEHHE, (hu3nYecKre U XUMUUECKHEe CBOMCTBA (CBOMCTBA, 001IUe IS
Kjlacca KHUCJOT, peakius JTepuduKaluu), TMOJydyeHHe U IpUMEHEHHE.
CreapuHOBasi ¥ OJICMHOBAsl KHUCJIOTHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX

KHUCJIO0T. Mblla KaK COJIM BBICIITUX Kap6OHOBBIX KHCJIOT, UX MOIOLIECC JIeUCTBUE

3.5

Cnoxnbie 3(UPHl KaK MPOU3BOIHBIE KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upos. Kupsl. ['mnponus xxupos. Ilpumenenue >xupoB. buonmoruueckas posb

KHUPOB

3.6

VYrieBonbl: cocTaB, KiacCH(pUKAIMS YIJIEBOIOB (MOHO-, M- U TOJIMCAXapHJIbI).
['moko3a — mpocTedimuii MoHOcaxapua: OCOOEHHOCTH CTPOEHHsSI MOJEKYJIbl,
¢buznyeckue 1 XuMu4eckre cBoMcTBa (B3auMoencTBue ¢ ruapokcuaom meau(1l),
OKHCIICHME aMMHauHbIM pacTBOpoM okcuga cepebpa(l), BoccTaHoBienue,
OpoXXeHHWE TJIIOKO3bI), HaXOXKJACHHE B TPHUPOJE, NMpPUMEHEHHEe, OWOIorHdecKas
poab. dotocunTe3. PpyKTO3a KaK U30MEP IIIIOKO3bl. Kpaxmai u Hesuirono3a Kak
npupojHbie nonuMepsl. CTpoeHHe Kpaxmana U Ieiuironosbl. dusmueckue u

XUMHYECKHE CBOMCTBA Kpaxmaina (TUIpOIn3, KaUeCTBEHHAs PEAKIIHS C HO/I0M)

A3OTCOI[Cp)KaH_II/IC OpPraHu4YCCKUC COCINHCHUA

4.1

AMUHOKHCIIOTHl Kak amQoOTepHble OpraHuueckue coenuHeHus. dusuyeckue u




XUMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha mpumMmepe TiuiuHa). buonormueckoe

3HAYCHHUC aMHUHOKHUCIIOT. HGHTI/II[IJI

4.2

benkun kak mnpupoaHBIE BBICOKOMOJIEKYJISIpHbIE coeluHeHus. llepBuuHas,
BTOpUYHAsl U TpPETHUYHas CTPyKTypa OenkoB. XHMMHUYECKHE CBONCTBA OEJIKOB:

TUAPOJIN3, ACHATYypallud, KAUCCTBCHHBIC PCAKIIUU Ha Ocnku

BpICOKOMOIEKYIISIPHBIE COETMHEHUS

5.1

OcCHOBHbBIE TIOHSITUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTEIICHb MOJIMMEPU3AIIMU, CPEAHSIS MOJICKYJISIpHAS
Macca. OCHOBHBIE METOJIbI CHHTE€3a BBICOKOMOJIEKYJIAPHBIX COCAUHEHUH —

noJImMeEpur3ansa U NOJUKOHICHCAI A
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3KCHCpI/IMeHTaHBHBIC MCTOAbI H3YUCHUA BCHICCTB U UX HpeBpaIL[eHI/IfIZ
O3HAaKOMIJICHHUC C O6p33].[aMI/I IpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIaCTMACC,

Kay4yKOB. HOJIyLIGHI/IC CUHTCTUYCCKOI'O KaydyKa U PE3UHLbL

11 KVIACC

Kon

IIpoBepsieMblii 3JIeMEHT CO/iep:KaAHUS

1

TeopeTnyeckrue OCHOBbI XUMUU

1.1

XUMHYECKUH 3J1eMeHT. AToM. SIapo aToma, M30TOMBI. DJIEKTPOHHAS 00OJIOYKa.
DHepreTUYeCKue ypOBHH, MOAYPOBHU. ATOMHBIE OpOUTAIH, S-, p-, d-DJIIEMEHTHI.
OcoOeHHOCTH pacmpeeNneHns dJIEKTPOHOB MO0 OpOUTANISAM B aTOMax 3JIEMEHTOB

NEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(UTYpalHsl aTOMOB

1.2

ITepuonnueckuit 3axoH u [lepuoguueckas cucrema xuMuueckux snemenTos J[.1.
MenpeneeBa. CBsA3b INEpUOAMYECKOro 3akoHa M Ilepumonnueckoil cUCTEMBI
XuMuyeckux vieMeHToB J[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSl CBOWCTB XHMHYECKHUX JJIEMEHTOB H
o0pa3yeMblX MMM IPOCTBIX U CJIOXHBIX BEIIECTB IO TpyIIaM U IepHOJaM.

3HadcHUE NepuoaANYCCKOro 3aKOHa B pa3BUTHUHU HAYKU

1.3

Ctpoenne BeniecTBa. XHMHUYECKash CBsA3b. BHIBI XUMHYECKOW  CBSI3U
(koBajieHTHasi HEMOJIApHAas W TOJISIpHAsl, HMOHHAsA, MeTayuinueckas). VOHBI:
KaTUOHBI U aHWOHBI. MeXaHn3Mbl 00pa30BaHUs KOBAJCHTHON XMMHUYECKOM CBS3H

(0OMeHHBIN U TOHOPHO-aKLENTOpHBIH). BogopoaHas cBs3b

1.4

BanenTHOCTb. 9HeKTp00TpI/II_IaTCJ'IbHOCTB. CreneHb OKHCIICHUSA

1.5

BemiecTBa MOJNEKYISPHOIO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BeIIeCTBA. THIMBI KPUCTAIIMUYECKUX PEIIETOK. 3aBUCHMOCTh CBOWMCTBA

BEIIECTB OT THIIA KPUCTAUIMYECKOW pemeérku. [loHATHE 0 IHCIIepCHBIX




cucremMax. VcTuHHBIE U KOJUIOWAHBIEC PaCTBOPEI. MaccoBas J0JIA BEIIECTBaA B

pacTtBope

1.6

KJIaCCI/I(bI/IKaI_II/IH HCOPIraHUYCCKUX COCJIUHECHUM. HOMCHKJIaTypa HCOPraHUYCCKUX

BCIICCTB

1.7

XuMuueckas peakuus. Knaccudukanus XUMHYECKUX peaxkuui B
HEOPraHWYECKOW U OPraHMYECKOW XMMHUM. 3aKOH COXPaHEHHUsI MacChl BEIIECTB,

3aKOH COXpaHCHUA U MPCBPAIICHUA SHCPIUU ITPHU XUMHYCCKUX PCAKIUAX

1.8

CkopocTb peakium, e€ 3aBUCUMOCTh OT pa3InYHbIX (PaKTOPOB

1.9

O6paTI/IMBIC pCaKkuu. XHUMHYECKOe PaBHOBCCHUC. (DaKTopBI, BIMAOINIKUE Ha

cocTosiHue xumuieckoro pasHoBecus. [Ipunnun Jle [llarenbe

1.10

OnekTponuTrueckas nuccormanus. CwibHble U ciabbie anekTponutel. Cpena
BOJTHBIX PACTBOPOB BEILIECTB: KHUCIIAsi, HEUTpalIbHas, IIeIoYHasl. Peakiiui HOHHOTO

oOmMmeHa

OKHUCIINTEITFHO-BOCCTAHOBUTEIIBHEIC pe€aKuuun

HeOpFaHI/I‘{CCKaﬂ XHUMMUA

2.1

Hewmerannel. Ilonoxenue HemeramioB B Ileproguueckoil cucteMe XMMHUYECKUX
anementoB JI.M. MenneneeBa U OCOOEHHOCTH CTpOeHUs aTOMOB. Pusnyeckue
CBOMCTBA HEMETAJJIOB. AJIJIOTPONHS HEMETAIUIOB (HA IIpUMEpPE KUCIOPOa, CEpPHI,

docdopa u yriaepona)

2.2

XWMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETAIOB (TallOTEHOB, CEphl, a30Ta,
dochopa, yrmepoma W KpeMHHS) W HX  COCIUHEHUH  (OKCHIOB,
KHCIIOPOJICOICPKAIIMX ~ KHUCIIOT, BOJOPOJHBIX coeauHeHui). [IpumeHeHue

BaXXHEUININX HEMETAJUIOB U X COSTUHEHUN
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Meramnsl. Ilonoxenue MeramioB B Ilepuogudeckoil cucteMe XUMHYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOCHUS IJICKTPOHHBIX 000JI0UYEK
aToMoB MeTaiutoB. OOmme pusmdeckne cBoiicTBa MeTayioB. CIUIaBbl METaJIOB.

DNEKTPOXUMHUUECKHIA Psi/i HAMIPSHKEHUN METaIIOB

24

XWMHUYECKHE CBOMCTBA BAXHEHIIMX METAJUIOB (HATPUM, KaJIMi, KaJbIUH,
MarHuii, aJllOMUHUN, IIHHK, XpOM, XEJe30, Melb) U uX coenuHeHuil. OOmue

crocoObl OTy4YeHUs: MeTaJuoB. [IprMeHeHrne MeTaIoB B OBITY M TEXHHUKE

2.5

T'enernueckas cBI3b HCOPTaHNYCCKUX BCUICCTB, NPHUHAIIC)KAIIUX K pa3JINYIHbIM

Kj1accaM

XUMHS U )KU3HD

3.1

Ponp xumMum B oOeCneYeHHHM SKOJOTUYECKOW, SHEPreTHUYECKON W TIHIICBOU
6C3OHaCHOCTI/I, pa3BI/ITI/II/I MCIOAUIIUHBI. HOHSITI/IG (0] Hay‘-IHBIX METOAAaX ITO3HAHUA

BCIICCTB U XUMHUYCCKUX peaKHI/Iﬁ




[IpencraBnenust 06 OOIIMX HAYyYHBIX MPHUHLMUIAX MPOMBIIUIEHHOTO IMOJIYYEHUS

BAKHEMIIMX BeleCTB. YUeNOBEK B MHUpPE BELIECTB M MATEPUAJIOB: BaKHEUILNE

3.2 CTpOUTENIbHbIE MaTepuaibl, KOHCTPYKUHMOHHbIE MaTepHajbl, KpacKH, CTEKIIO,
KepaMHuKa, MaTepuayibl JUIsl 3JEKTPOHUKH, HAaHOMAaTepuasbl, OPTaHUYECKUE U
MHUHEpaJIbHbIE YI00pEeHUs
XuUMHS W 30pOBbE UEJOBEKAa: IMpaBUja HCIOIb30BAHUS JIEKAPCTBEHHBIX

33 npenapaToB, MpaBuiIa 6€30MacCHOTO MCTIOJIb30BAaHUSI ITPETapaToB OBITOBONW XUMUHU

B HOBCG,Z[HCBHOﬁ KHN3HU

IIposepsiembie Ha EI'D no xumumn TpedoBaHus K pe3yibTATAM OCBOEHHSI OCHOBHOIM

0o0pa3oBaTe/IbHOI MPOrpamMMbl CpelHero 001ero 00pazoBaHus

Kon

[IpoBepsieMbie TpeOOBaHUS K MPEIMETHBIM PE3yIbTaTaM OCBOCHHUS

IPOBEPSIEMOTO OCHOBHOM 00pa3oBaTEeIbHON MPOTrpaMMBbl CPETHErO OOIIET0 0Opa3oBaHus

TpeOOBaHUS

1.

Bnagenue cucteMoi XUMHUYECKUX 3HaHPII>i, KOTOpas BKIKOYACT:

1.1

OCHOBOIIOJIaraolye NOHATUS (XUMUYECKUI 3JIEMEHT, aTOM, U30TOIIbI,
3JIEKTPOHHAsE 000JI0UKa aToMa, S-, p-, d-3JIeKTPOHHBIE OPOUTAII ATOMOB,
OCHOBHOE U BO30Y/IEHHOE COCTOSIHHE aTOMa, HOH, MOJIEKYJIa, BaJICHTHOCTb,
JIEKTPOOTPHULIATEIBLHOCTD, CTETIEHb OKUCIIEHUS, XUMUUYECKasl CBA3b (O- U T-
CBSI3b , KpaTHBIE CBSI3H), THOpUIN3allKs AaTOMHBIX OpOuUTalieH,
KpHUCTaJNINYECKas peIieTka, MOJb, MOJISIpHAs Macca, MOJISIPHBIN 00beM,
MOJISIpHasi KOHLIEHTpAaLMsl, pacTBOPbI (UICTUHHBIE, TUCIIEPCHBIE CUCTEMBI),
KPHUCTAJIOTUIPAThI, YIIIEPOIHbII cKeleT, GyHKIMOHAIbHAS IPYIIIa,
paauKa, u30Mepbl, CTPYKTypHas popmyia, nzoMepust (CTpyKTypHas,
reoMeTpuyeckas (Luc-, TPaHCU30MEepHs), TOMOJIOTUYECKUHN PsiJl, TOMOJIOTH,
YIJI€BOAOPOABI, KUCIOPOA- U a30TCOAEPKAIINE COSUHEHUS, OMOI0IMYECKH
aKTUBHBIE BelleCTBa (YIJIEBOIbL, JKUPBI, OCJIKH), MOHOMED, TIOJIUMED,
CTPYKTYpPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEMHEHUS, KPEKUHT,
PU(GOPMUHT, THUITBI XUMHUYECKUX PEAKLUi (OKUCIUTENBHO-
BOCCTaHOBUTEJIBbHBIE, 9K30- U SHIOTEPMHUUECKHE, PEAKI[T HOHHOTO 0OMEHa,
rOMO- ¥ TE€TepPOreHHbIe, 00paTUMbIE U HEOOpaTHUMBIE), paCTBOD,
AIIEKTPOJIUTHL, HEAIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAs] TUCCOLUALUS, CTEIIEHb
JUCCOLUALIMH, OKUCIIUTEIb, BOCCTAHOBUTEIb, 3JIEKTPOJIN3, CKOPOCTb
XMMHUYECKON peaklMy, XMMHUYECKOE PAaBHOBECHE)

1.2

TEOPHUH U 3aKOHBI (TEOPHs] XUMHUECKOTO CTPOEHUSI OPTaHUYECKUX BELIECTB
A.M. byTtnepoBa, Teopust SMEKTPOJTUTHIECKONU TUCCOIHAITNH,
[Tepuoanueckuii 3akon [[.1. MenaeneeBa, 3akOH COXpaHEHUsI MacChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XUMUU, MUPOBO33PEHUECKHE
3HAHUS, JICKAIIHUE B OCHOBE IIOHUMAaHUS IPUYUHHOCTH U CUCTEMHOCTH
XMMHYECKHX SABJICHUN, COBPEMEHHBIE TPEACTABIICHHS O CTPOCHHH BEIIECTBA
Ha aTOMHOM, MOJICKYJIIPHOM M HAJIMOJICKYJIIPHOM YPOBHSIX

1.3

3 mpencTaBiIeHUs O MEXaHU3MaX XUMHUYECKUX PEAKIUH,




TCPMOANHAMHWYCCKUX U KUHCTUICCKHUX 3aKOHOMCPHOCTAX UX IMPOTCKAHUA, O
XUMHUYCCKOM pPaBHOBECHUH, TUCIICPCHBIX CUCTEMAX

1.4

4 GaKTONOTUYECKUE CBEICHHUS O CBOMCTBAX, COCTABE, TOMYyUYCHUU H
0e301acHOM MCIOJIb30BaHUHU BAXXKHEHIITMX HEOPTAHUUECKUX U OPTaHUYECKUX
BCILECTB B OBITY U MPAKTUYECKON JACATEIHLHOCTH YEJIOBECKA

1.5

o011ye Hay4YHble MPUHIUIBI XUMHUYECKOT0 MTPOU3BO/ICTBA (HA MpUMepe
IIPOM3BOJICTBA CEPHOI KHCIIOTHI, aMMHaKa, METaHOJIa, IepepadoTKu HeTH)

CdopmMupoBaHHOCTh YMEHUM BBISIBIISITh:

2.1

XapaKTCPHBIC ITPU3HAKH U B3AMMOCBA3b N3YUYCHHBIX HOH?ITI/II\/’I, IMPUMCHATH
COOTBCTCTBYIOIINEC ITOHATHA IIPU OMMUCAHUU CTPOCHUA U CBOMCTB
HCOPTaHUYCCKUX U OPTraHNMYCCKUX BCIICCTB U UX npeBpameHHﬁ

2.2

B3aHMMOCBS3b XMMHYECKMX 3HAHUU C IIOHATHSIMU U OpeACTaBJICHUAIMU
APYyrux nmpeamMeToB IJId 0oJjiee 0CO3HAHHOIO MOHUMAaHUS U 00BICHECHHUS
CYITHOCTH MAaTCPpUAJIbHOI'O CAMHCTBA MHpPaA

CdopMHpoBaHHOCTh YMEHHMSI UCIIOJIb30BATh:

3.1

HAaMMEHOBAHMS XUMUUYECKUX COCAMHEHUN MEXKITYHApPOIHOTO CO03a
TEOPETHYECKOM U MPUKIIATHON XUMHUH U TPUBUAJILHBIC HA3BAHMS BEIICCTB,
OTHOCSIIIIUXCS K U3yUYECHHBIM KJIACCaM OPraHUYECKUX U HEOPTraHUYECKUX
COECUHEHUN

3.2

XUMHUYECKYIO0 CUMBOJIHMKY JJISl COCTaBIECHHS (DOPMYJT HEOPTaHUYECKHIX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEpHYTHIX, COKPALICHHBIX U
CKeJIETHBIX) (hOPMYJI OPraHMYECKHX BEIECTB

CdopmupoBaHHOCTh YMEHHUS KIACCUDUITUPOBATE:

4.1

HEOPTaHNUYCCKUC BCIICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTB OCHOBAaHUs U
KpUTCPpUHU OJIA KJ'IaCCI/I(bI/IKaLII/II/I HN3y4aCMbIX XUMHYCCKHX 00BEKTOB

4.2

OpTraHU4YC€CKUC BCUICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTB OCHOBAaHUs U
KpUTCPpUHU OJIA KJ'IaCCI/I(bI/IKaLII/II/I HN3Yy4aCMbIX XUMHYCCKHX 00BEKTOB

4.3

10 PA3JIMYHBIM MTPU3HAKAM (YUCITY M COCTaBY PEarupyrOIInX BEIIECTB,
TerIoBoMY 3 (EKTy peakiuu, U3MEHEHHUIO CTETICHEH OKUCICHUS
2JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTaJIn3aTopa)

ChopMUpOBaHHOCTH YMECHHSI XapaKTEPU30BaTh JIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXJICHHOM COCTOSIHMM) U HOHOB XUMUYECKUX
anemeHTOB 1 - 4 nepuonos [lepuoanueckoii cucremsl .M. Menneneesa u
UX BaJICHTHbIE BO3MOKHOCTH, UCIIOJIB3YS IOHATHUSA S-, P-, d-2JIEKTPOHHbBIE
opOuTaIN, SHEPreTHUECKUE YPOBHU

ChopMupoBaHHOCTh YMEHHUS OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMM COEIMHEHUN 110
NEPUOAAM U IPYyNIIAM

ChopMUpOBaHHOCTH YMEHHS COCTABIIATH YPABHEHUS XUMHUECKUX PEAKIIUN
Y PacKpbIBaTh UX CYIIHOCTH:

7.1

OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ IMOCPECACTBOM COCTABJICHUA
QJICKTPOHHOI'O OayaHca dTUX pCaKLII/Iﬁ

7.2

YpaBHEHHUS peaKkUil pa3TMYHbIX TUIIOB; MOJIHBIE U COKPAIICHHbIE
yYpaBHEHMS PeaKIUi HOHHOT'O OOMEHa, YUUTHIBAsl YCIOBHSL, IPU KOTOPBIX
9TH peaklvy UAYT 0 KOHIIA

7.3

peaxIuii THIpONIN3a, peakuil KOMIUIEKCO0Opa3oBaHus (Ha puMepe
T'MJIPOKCOKOMIUIEKCOB IIMHKA U AJIFOMUHMS)

ChopMHPOBAHHOCTh YMEHHS IIOITBEPIKIATh:

8.1

Ha KOHKPCTHBIX IMMPUMCEPAX XapPaKTCP 3aBUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTH OpPra’Hu4CCKux COCIUHCHHI OT KpPaTHOCTH M TUIIA




KOBAJICHTHOM CBSI3M ( G- U TT-CBSI3H ), B3aUMHOTO BJIUSHUS aTOMOB U TPy
aTOMOB B MOJIEKYJIaX, a TAK’K€ OT 0COOCHHOCTEH peanu3aiuy pa3inuHbIX
MEXaHU3MOB MPOTEKAHUSI pEaAKIUI

8.2

XapaKTEepHbIE XUMUYECKHUE CBOKCTBA BEIIECTB COOTBETCTBYIOIIUMHU
AKCIEPUMEHTAMU U 3aIIUMCAMHU YPABHEHUN XUMUYECKUX PEAKLUN

ChopMupoBaHHOCTh YMEHHUS XapaKTEPU30BATh COCTAB U BaKHEHIIINE
CBOICTBa BEILIECTB, MPUHAAJIEKAILNX K OIPEIEICHHBIM KlaccaM U Ipynnam
COeZIMHEHUH (IIPOCThIE BELIECTBA, OKCUABI, THIPOKCUIBI, COJIH;
YTIEBOAOPOABI, TPOCTHIE 3(DUPHI, CIUPTHL, (PEHOIBI, aTbJICTU/IbI, KETOHBI,
KapOOHOBBIE KUCIIOTHI, CII0KHBIE 3(UPBIL, KUPBI, YTIIEBO/IbI, AMUHBI,
AMUHOKHCJIOTHI, OEJIKN)
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ChopMupoBaHHOCTh YMEHHUS IPOBOJUTH PACUYETHI 10 XUMUYECKUM
dopMysiaM U ypaBHEHHUSIM XUMUYECKUX PEAKIUI C NCIIOJIb30BAHUEM
(U3UUECKUX BEITHYHUH:

10.1

Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMH, €CITU OJTHO U3
HCXOJIHBIX BEILECTB J]AHO B BUJIE pACTBOPA C ONPE/IEICHHON MacCOBOM
J10JIel paCTBOPEHHOIO BEILIECTBA WK JaHO B U30BITKE (MMEET IPUMECH)

10.2

MacCOBOM MM 00BEMHOM J0JIM, BhIX044a IIPOAYKTA pCaKInun

10.3

TerI0BOTO 3G (heKTa peakui

10.4

00BEMHEIX OTHOIIICHUI I'a30B

10.5

110 HAXOXKACHHNIO XHUMHYECKOU (bOpMy.]'IBI BCIICCTBA

11

Bnanenne cucreMoii 3HaHMM O METOAAX HAYYHOIO ITO3HAHMS SIBJICHUI
HPUPObI, UCIIOJIB3YyEMbIX B €CTECTBEHHBIX HAyKaX U YMEHHE IPUMEHSTh
9TH 3HAHMSI IPU SKCIIEPUMEHTAIbHOM MCCIIEI0BAaHNY BEIIECTB U AJIs
0O0BSICHEHUS] XUMHUECKUX SBJICHUHN, UMEIOIIMX MECTO B IPUPOAE,
IPAKTHUYECKOM 1eATEIbHOCTH YEJIOBEKa U B IOBCEAHEBHOMN KM3HU

12

ChopMupoBaHHOCTh YMEHHUSI IPUMEHSTH (HCIIOJIb30BaTh) 3HAHUS O COCTaBE
U CBOMCTBAX BEIIECTB VI SKCIIEPUMEHTAIBLHONU MTPOBEPKU THIIOTES
OTHOCHUTEJIBHO 3aKOHOMEPHOCTEN MPOTEKaHUSI XUMUYECKUX PEAKLUI U
IIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYIIECTBIICHHS; CUCTEMHBIE
XUMHUYECKHE 3HAaHUS JUIsl OOBSICHEHUS M IPOTHO3UPOBAHUS SBJICHUM,
UMEIOLINX €CTECTBEHHOHAYYHYIO MPUPOY; Ul IPUHITHUS TPAMOTHBIX
pelneHuii npobaeM B CUTYalMsIX, CBSI3aHHBIX C XUMHEH

13

ChopMHUpOBAHHOCTH YMEHHS TUTAHUPOBATH U MTPOBOJIUTH XUMUYECKUMA
HKCIIEPUMEHT (TI0JIyuYeHHE U U3yYeHHE CBOWCTB HEOPTaHUYECKHUX U
OpPTraHUYECKUX BEIIECTB, KAUYECTBEHHBIC PEAKIHH YTIIEBOIOPOIOB
Pa3INYHBIX KJIACCOB U KUCIOPOACOAEPKAIINX OPraHUYECKUX BEILECTB,
PEIICHUE SKCIICPUMEHTAJIBHBIX 3a4a4 IO PACIIO3HABAHUIO HCOPTraHUYCCKUX
U OpPraHMYEeCKUX BEIIECTB) C COOIIOCHUEM MpaBMil 6€30MacHOTO
oOpallieHus ¢ BeIIeCTBaMHU U JIabopaTOPHBIM 000pyAOBaHUEM;
(GbopMyIMpOBATH IIETTH UCCIIE0OBAHUS; IPEICTABIATE B pa3IMyHON opme
PE3YJIBTATHI OKCIICPUMEHTA, aHAJIM3UPOBATE W OLICHUBATH UX JOCTOBECPHOCTH

14

CdopMupoBaHHOCTH YMEHHS OCYIIECTBIIATH I[EICHAIPABICHHBIN TOUCK
XUMHUYECKOH MH(POPMAIUH B PA3TUYHBIX NCTOYHUKAX (HAydHAs U
y4aeOHOHAy4Has JTUTepaTypa, CpecTBa MacCoBOW HH(POPMAIIUH, CETh
WHTEepHeT U IpyTrUe), KpUTHIECKH aHATH3UPOBATH XUMHUYECKYIO
UH(OpMaLIUIO, TepepadbaThIBaTh €€ U UCIIOJIb30BaTh B COOTBETCTBUU C
MOCTaBJICHHOM Y4eOHOMU 3a1aueit
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CdopMUpoOBaHHOCTH YMEHHSI IPOTHO3UPOBATH, AHATTU3UPOBATH U OIICHUBATH
HHOOPMAITHIO ¢ MO3HUIIMHI SKOJOTHUECKOM 0€301TaCHOCTH TOCIICICTBUM




OBITOBOM U POM3BOJCTBEHHOM JIESITEILHOCTH YEJIOBEKA, CBI3aHHOM C
nepepaboTKoi BelecTs; chOPMUPOBAHHOCT YMEHUI OCO3HABATh
OIaCHOCTb BO3ICHCTBUS HA KUBBIE OPraHU3MBbI OIPEIEICHHBIX BEIECTB,
IIOHMMAasl CMBICIT IIOKA3aTelIs MPEeNeIbHON JOITyCTUMOM KOHLICHTPALUH, U
HOSCHATH Ha IpUMeEpax CrocoObl yMEHBIICHHUS U IPEOTBPAILEHUS UX
BPEIHOTO BO3ACHCTBYSI HA OPTaHU3M YeJI0BEKa

IlepedyeHnnb dj1eMeHTOB coJepxxaHusi, npoBepsieMbix HA EI'D nmo xumuu

Konx [IpoBepsieMblii 2JIEMEHT CONEepKAHUS
1 TeopeTnueckne OCHOBBI XUMUU
1.1 Crpoenue BemectBa. CoBpeMeHHas MOJIeNIb CTpOEHUs aToma. Pacnipenenenne

AJIEKTPOHOB IO YHEPreTUUYEeCKUM YpoBHsM. Kitaccudukanus XuMuaeckux
351eMeHTOB. OCOOEHHOCTH CTPOEHUS YPHEPTETUUECKUX YPOBHEH aTOMOB (S-, p-,
danemenToB). OcHOBHOE U BO30YKJICHHOE COCTOSTHHSI aTOMOB. DJICKTPOHHAs
KOH(urypanus aroMa. BajieHTHbIE 2J1eKTPOHBI

1.2 IIepnonnueckas cucrema XuMudeckux aiuemeHToB .M. Menneneesa.
®usnyeckuit cmbica [lepuoanyeckoro 3akona JI.M1. Menneneea. [Ipuunnbr u
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB U UX COEAUHEHU 1O
nepuoJiaM U rpynnaM. 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB MPOCTHIX
BEILIECTB, BOJOPOAHBIX COCIMHEHHM, BHICITUX OKCHJIOB U THAPOKCHUJIOB

1.3 BajeHTHOCT. DeKTpooTpUIIaTENbHOCTh. CTENEeHb OKUCICHUS

1.4 Buapr xumudeckoi cBs3u (KOBAJICHTHAS, HOHHASI, METaJUTMYEeCKas,
BOJIOPOJIHAS) U MEXaHU3MBI €€ 00pa3oBaHus. MeKMOIEKYISIPHBIE
B3aUMO/ICHCTBUS. BelecTBa MOJIEKYIISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHSL.
Turbl KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTbh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PELIETKU

1.5 Xumunueckas peakius. Knaccupukanys XUMHUECKUX peakinii B
HEOPTraHMYECKOW M OPraHMYECKOW XMMHUH. 3aKOH COXPAaHEHHUsI MacChl BEIIECTB

1.6 CKOpOCTb peakiii, ee 3aBUCUMOCTh OT pa3IUYHbIX (PaKTOPOB

1.7 TennoBsie 3O PEKTH XUMUUECKUX peaKInii. TepMOXUMHUECKUE YPABHEHHSI

1.8 OOpatumsble peakuu. XuMHUecKoe paBHOBecHe. DaKTOphI, BIUAIONINE HA
cocTosiHre Xxumudeckoro pasHoBecus. [punnun Jle [llarense

1.9 Dnexrponutrueckas auccormanus. CuibHbIe u ciadbie anexTponuthl. Cpena

BOJIHBIX PaCTBOPOB BCIICCTB: KUCJIAasd, HCﬁTpaﬂbHaﬂ, oIcjIo4YHasd. CreneHb
Juccoryanuu. Peakiuy HOHHOTO obMeHa

1.10 IMunponus coneii. MonHoe npou3sBeneHne Boasl. Bomopoausiii mokazatens (pH)
pacTBopa
1.11 CrniocoObl BbIpaXEeHUsI KOHLIEHTPAI[MHM PACTBOPOB: MacCOBast OIS

PacTBOPEHHOTO BEILIECTBA, MOJISIpHAsA KOHUEHTpauus. HaceieHusie n
HEHACBIIICHHbIE PACTBOPHI, pACTBOPUMOCTh. KpucTamioruapaTsl

1.12 OKHCIUTETEHO-BOCCTAHOBUTENIbHBIC peakiiuu. [loBeneHne BemecTB B cpeax ¢
pa3HbIM 3HaueHueM pH. MeTob1 2IeKTpoHHOTO OanaHca

1.13 DJIEKTPOJIN3 PACTBOPOB U PACILIABOB COJICH
OCHOBBI HEOPraHUYECKON XUMUH

2.1 Knaccudukanus Heopranundeckux coequHennii. Homenkinartypa

HCOPTraHNYCCKUX BCIICCTB




2.2

XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAIUIOB (HATPU, KaJIMii, KaJIbLIHA,
MarHui, aIIOMUHUHN, IIUHK, XPOM, KEJIe30, MeJlb) U UX coequHeHuit. Oomme
CIoco0ObI MOTYUYEHUS] METAJLIOB
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XUMHUYECKUE CBOMCTBA BXKHEHIIINX HEMETAIIOB (TaJIONCHOB, CEPhI, a30Ta,
docdopa, yriaepoaa u KpeMHUS) U UX COSAMHEHUN (OKCHIIOB,
KHCJIOPOJICOICPKAIIMX KHCIIOT, BOJOPOIHBIX COSAUHCHHUH)

24

I'eneTnueckas cBSI3b HCOPTraHNYCCKUX BCIICCTB, IPUHAIJICKAIIUX K
Pa3JIMYHbIM KJIaCCaM

2.5

VnenTudukanys HeOpraHUIeCKuX coequHeHni. KauecTBeHHbIE peakiny Ha
HEOpPraHUYECKUE BEIIECTBA U HOHBI

OCHOBBI OPTraHUYECKON XUMHUH

3.1

OCHOBHBIE MOJIOKEHHS TEOPUU XUMHUECKOTO CTPOEHUSI OPTaHUYECKHUX
coenquuennit A.M. bytiiepoBa. YriaepoaHblil CKeeT OPraHM4eCcKOr MOJIEKYJIbI.
KpaTHoCTh XMMHUYECKOI CBSI3U, G- U T-CBSI3U . SP3 -, Sp2 -, Sp-TUOpUIU3ALINN
opOuTasneit aToMOB yriiepo/ia. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO
cTtpoenust MoJiekya. ["'omosioru. ['omonoruueckuii psa. Mizomepust u uzoMepsl

3.2

[TonsiTue o GpyHKIIMOHANBHOM TpyTinie. OpueHTAIMOHHBIC () PEKTHI
3aMECTUTENIEN
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HpCI[CTaBJ'IeHI/IC (6] KJ'IaCCI/I(i)I/IKaI_[I/II/I OpTraHU4YC€CKUX BECIICCTB. HOMCHKHaTypa
OpraHU4YCCKUX COCIUHCHUI (CI/ICTeMaTI/I‘-IeCKaSI) 1 TPUBHUAJIbHBIC HA3BAHUA
BayKHEHIITNX Hpe,Z[CTaBI/ITeHeﬁ KJIACCOB OPraHUYCCKHX BCUICCTB
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CB0OOHOpaAMKAJIbHBIN U HOHHBINA MeXaHU3MbI peakuuu. Ilonarue o
Hykseoduie u snextpoduie. [Ipasuno MapkoBHukosa. IlpaBuno 3aiinesa

3.5

AnkaHbl. XMMUYECKHE CBOMCTBA AJIKAHOB: TAJIOTCHUPOBAHHE,
JETUAPUPOBAHUE, TEPMUUECKOE PA3NI0KEHHUE, KPEKUHT, U30MEpHU3aLus,
ropenue. [Tomydenune ankanoB. [{ukinoankansl. Criennduka CBOHCTB
LMKJIOAJIKAaHOB C MaJbIM pa3MepoM IUKJIA. Peakinu npucoeJuHeHus u
paJMKaJIbHOTO 3aMEILICHUS

3.6

AnkeHbl. XUMUYECKUE CBOMCTBA: PEAKIIMU PUCOEIMHEHUS (raIoTeHUPOBAHUE,
TUJIPUPOBAHUE, TUAPOTaIOreHUPOBaHHUE, THIpaTalts), TOPEHUS, OKUCIICHUS U
nojaumepu3anyy. [IpomeliieHHbIe U 1a00paTOPHBIE CIIOCOOBI MOTYUYEeHUS
QJIKCHOB

3.7

Ankanuensl. XMMHUECKHE CBOMCTBA alIKaJUEHOB: pEaKLUU IPUCOEINHEHUS
(ruapupoBaHue, TaJIOTEHUPOBaHUE), TOPEHUS U nonuMepu3anuu. [lonydyenue
AJIKaJJUEHOB

3.8

AJKUHBI. XMMHYECKHUE CBOMCTBA: PEAKIIMHU MPUCOECTUHEHUS
(ranoreHnpoBaHue, TUAPUPOBAHUE, TUAPATALUS, THAPOTaJIOreHUPOBAHUE) KaK
croco0 MoTy4YeHus TTOJIMMEPOB U APYTHX MOJIE3HBIX MPOAYKTOB. Peakinn
3amenieHus. ['opeHne ameTuieHa Kak MCTOUHUK BBICOKOTEMIIEPAaTyPHOIO
TJIaMEHU IS CBapKH M pe3ku MeTauioB. [I[puMeHeHne aneTuiieHa

3.9

Apenbl. XUMHYECKHE CBOMCTBA OEH301a: PEaKITUH IEKTPOOUIBHOTO
3aMelleHus, IpUcoeIMHeH s (THAPUPOBaHKE, raloreHupoBanue). Peakius
ropenus. OcoOEHHOCTH XUMHUYECKUX CBOMCTB Toryosia. [Tomyuenue 6eH3ona.
OcoOeHHOCTH XUMHYECKUX CBOMCTB cTHpoia. [Tomumepusariust cTupoa.
Crioco0bl MoJTy4eHusl U IPUMEHEHUE apOMaTHYECKUX YIIIEBOAOPOIOB

3.10

Crnuprtsl. [IpenenbHble 0AHOATOMHBIE CIUPTHI. XUMHUECKHUE CBOMCTBA:
B3aMMOJICHCTBHE C HATPHUEM KaK CIIOCOO YCTAHOBJICHUS HAJTMUUS
T'MJIPOKCOrPYIIIBI, C FaJION€HOBOAOPOJAaMH KaK CIIOCO0 MOIy4eHUs
pacTBOpUTEIIEH, BHYTPH- U MEKXMOJIEKYJIIpHAs Jeruaparanus. Peaknus
ropenust. [losnyueHue aTaHona: peakuusi OpoKEeHUs TIIIOKO3bl, THApATALUs




STHIICHA. DTUIICHTIIMKOJb B TJIMICPUH KaK NPCACTABUTCIIN MPCACIIbHBIX
MHOI'0OATOMHBIX CITMPTOB

3.11

®enon. XuMuueckrue CBOMCTBa (peHoma (peakluuu ¢ HaTpUueM, THIPOKCHIOM
Hatpusi, opomom). [Tonyuenue dhenona

3.12

AJIBIIGFI/II[BI. XuMHYeCKHe CBOMCTBA MPpEACIbHBIX aJIbACTUAOB: THAPUPOBAHUC,
Ka4eCTBEHHBIE PEaKIIMU Ha KapOOHWIBHYIO TPy (peakuus "cepeOpsHOro
3epkana", B3aumoaeiicteue ¢ rugpokcuom Meau (II). [Monyuenne npenenbHbIX
aNTb/ICTUIOB: OKUCIICHHE CIIUPTOB, THAPATAIHA alleTHICHA. ALICTOH KaK
HpeCTaBUTENb KeTOHOB. OCOOEHHOCTH peaKkIMy OKUCIICHHS alleTOHa

3.13

KapOoHoBBIe KUCIOTHI. XUMUYECKUE CBOMCTBA MPEAEIIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMUYECKHX CBOMCTB MypaBbUHON
KkucioThl. [loydenue nmpeaenbHbIX OHOOCHOBHBIX KapOOHOBBIX KHCIIOT:
OKHCJICHHE aJIKaHOB, aJIKEHOB, IEPBUYHBIX CIUPTOB, aJIbJETUI0B. Briciine
npeJesibHble M HenpeeabHble KApOOHOBBIE KHUCIOTHI

3.14

Crnoxubie 3¢upsl ¥ Kkupbl. CrIOCOOBI MOTyUEHUS CIOKHBIX 3()UPOB.
Oo6parumocts peakuuu srepudukanun. [Ipumenenne cnoxxHbx 3(pUpoB B
NUIIEeBON U napdroMepHO MPOoMbIIIIEHHOCTHU. JKUphI KaK CII0KHbIE 3PUPHI
TJIUIEpUHA U BBICIIMX KapOOHOBBIX KUCIOT. XUMHUECKUE CBOICTBA KHUPOB:
THJIPUPOBAHUE, OKUCIEHHE. [ MIpoIn3, UM OMbUIEHHUE, )KUPOB KaK coco0
IPOMBIIIJICHHOTO ITOJIy4€HHs! COJIeH BBICIINX KapOOHOBBIX KUCJIOT. MbLIA Kak
COJIM BBICIIUX KApOOHOBBIX KUCJIOT

3.15

XHWMHYECKHE CBOWCTBA INIIOKO3BI: PEAKIUH C yYaCTUEM CIIMPTOBBIX U
aJIbJIETHTHOM Iy U MOJIOYHOKHCTIOE OposkeHue. [IpuMenenune riatoko3sl, ee
3HAYEHUE B JKU3HEIEATEILHOCTH OpranusMa. Jlucaxapuisl: caxaposa,
MasibTO3a. BoccranaBnuBaromiyie 1 HEBOCCTaHABIMBAOIINE JUCAXAPUIbIL.
I'mpponus nucaxapunos. [lonncaxapuasl: kpaxmai, rukoreH. CTpoeHue
MaKpOMOJIEKYJI KpaxmaJja, IIMKOreHa U 1eJunroi103bl. dusndeckue cBOWCTBA
Kpaxmajia 1 LIeJUII0JI03bl. XUMUYECKUE CBOMCTBA Kpaxmasa: THApOIIn3,
Ka4eCTBEHHAsl peaKIys ¢ H0A0M. XHUMUYECKHE CBOMCTBA LIEJITHOIO3bI:
THIPOJIN3, TIOTy4YeHue 3(pupoB 1eutrono3bl. [IoHsTHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHbIN IIEJK)

3.16

AMUHBI. AMUHBI KaK OpraHU4eCKHUE OCHOBAHUS: PEaKLUU C BOJOU, KUCIOTaMU,
peakuys ropeHusl. AHWIMH KakK NPeCTaBUTEIb apOMaTUYECKUX aMUHOB.
XUMHUYECKHE CBOMCTBA aHWJIMHA: B3aMMOJICHCTBHE C KUCIOTaMHU, OPOMHOM
BOJIOM, okHcieHue. [loyyeHne aMuHOB aJIKWIMPOBAHUEM aMMHUAKa U
BOCCTAaHOBJIEHUEM HUTPONPOU3BOAHBIX YIIIEBOAOPOIOB

3.17

AMHMHOKHCIIOTHI M O€IKH. AMUHOKHCIIOTH Kak aM(oTepHbIe OpraHndecKkue
coenuHenusi. OCHOBHbIE aMUHOKHUCIIOTHI, 00pa3yronue 0enku. XuMUYECKHe
CBOHCTBa OEJKOB: THIPOJIN3, ICHATYPALUs, KAYeCTBEHHBIC (I[BETHBIC) PEAKIIUH
Ha OenKu

3.18

CtpoeHue U CTpyKTypa MoJIMMEPOB. 3aBUCUMOCTb CBOWCTB MOJIMMEPOB OT
cTpoeHus MoJieKyJl. OCHOBHBIE CTIOCOOBI MTOJIy4E€HNS BHICOKOMOJIEKYJIISIPHBIX
COEJIMHEHUI: peaKkIuy NOoJMMEpHU3alM1 U MoMKoHAeHcanuu. Kiaccuduxanus
BOJIOKOH

3.19

HI[GHTI/ICI)I/IKEILII/IH OpTraHHYCCKUX coequHeHni. Penienue SKCIICPUMCHTAJIbHBIX
3aaa4 Ha paCliOo3HaBaHUEC OPraHNMYCCKUX BCIICCTB

3.20

I'eneTnyeckas CBsI3b MCXKAY KJIaCCaMM OPraHNYCCKUX COE€IUHEHUI

XUMUS U KU3Hb

4.1

XuMus B TOBCeTHEBHOM >xu3HU. [IpaBuina 6e30macHoi paboThI ¢ €KUM,
TOPIOYMMH M TOKCUYHBIMH BEIECTBAMH, CPEACTBAMH OBITOBOM XUMUHU




4.2

XuMUs 1 300pOBbE. XUMUS B MEAULMHE. XUMUS U CEIIbCKOE XO35MCTBO.

XWMUS B IPOMBIIIJIEHHOCTH. XUMUS M SHEPTeTHKA: MPUPOIHBIN U MOy THHIN
He(TSIHO ra3pl, UX COCTaB U UcHonb30BaHue. CocTaB HEPTH U ee epepadoTKa
(TpUpOTHBIE UCTOYHHUKH YTIIEBOJAOPOJIOB)

4.3

XuMUs 1 3K0JIOTHA. XUMHAYECKOE 3arpsA3HEHNE OKPYKAIOLIEH CPEABI U €T0
nocneactsust. Oxpana rugpocdepsl, HOYBbI, aTMOchepsl, (Gaopsl U GayHbI OT
XMUMUYECKOTo 3arps3HeHus. [Ipobdiema oTX010B ¥ MOOOYHBIX MPOYKTOB.
AJlbTepHaTUBHbBIE UCTOUHHUKHU SHEPTUU

4.4

OO01mue mpeCTaBICHUs O MMPOMBIIIICHHBIX CIIOCO0aX MOYYCHHUS XUMHUYIECKHX
BelIEeCTB (Ha MpUMepe MPOU3BOJICTBA aMMHUaKa, CEpHOU KUCIOTHI). UepHas u
1BeTHast MeTaJLTyprusi. CTEKJIO U CUIIMKATHAS MPOMBIIIJICHHOCTD.
[IpombinieHHas opranudeckas xumusi. CoIpbe I OpraHuYeCcKon
MIPOMBIITUICHHOCTH

Tumnsr PAaCUYCTHBIX 3a1a4

5.1

Pacuérbl Mmacchl BemecTBa niv 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce Wik 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKLIUHU BEILIECTB

5.2

Pacuyets! TemoBoro 3¢ dexra peakuu

5.3

PacyeTbl 00heMHBIX OTHOLICHHH ra30B NP XUMHUECKUX PEaKIHIX
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Pacuertsl macchl (00beMa, KOJIMYECTBA BEILIECTBA) MPOILYKTOB PEaKLIUU, €ClIn
OJIHO W3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )

5.5

PacueTsl MaccoBOM UM 00HEMHOM A0JIM BbIXOJa ITPOAYKTA pCaKIIUU OT
TCOPCTUICCKH BO3MOKHOI'O

5.6

Pacuetsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEeaKIIUU, €CIIU
OZIHO U3 BEIIECTB JJaHO B BUJE PAaCTBOpA C OMPEACICHHON MaCCOBOW JT0NEH
pPacTBOPEHHOTO BELIECTBA

5.7

Pacuersl ¢ ucnosnp3oBaHueM MOHATHH "MaccoBas o', "MossipHas
KOHLIeHTpauus", "pacTBOpuMOCTh"

5.8

Haxoxaenne MoseKkysipHOi popMyJIbl OpraHMUECKOro BEIIECTBA MO €To
IJIOTHOCTU U MacCCOBBIM JIOJISIM DJIEMEHTOB, BXOSAIIMX B €r0 COCTaB, U 110
MPOAYKTaM CrOpaHus




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

Pymsutuc I'.E., ®enpaman @.I'. Xumus. bazossiii yposensb. 11 kiacce. O6mias
xumud. M. "I[Ipocsemenune, 2020r.
Pymzutuc I'.E., ®enpaman @.I". Xumus. ba3oseiii ypoBens. 10 kiacc.

Opranunueckas xumusi. M. "[Ipocsemienue, 2020r.

METOANYECKHUE MATEPUAJIBI JIS1 YUUTEJIA

['opkoBenko M.IO. IToypounsie pa3pabOTKH MO XUMUHU. Y HUBEPCAIbHOE U3/IaHHUE.
10 xnacc. Bako, 2018r

Mapmranosa I'.JI. I'paduueckue nukranTsl mo xumuu. Pabodas terpaap. 11
knacc. Mio, "BAKO", 2019r.

Mapmanosa I'.JI. I'paduueckue quktanTsl no xumuu. Pabouas terpaas. 11
kiacc. Mo, "BAKO", 2019r.

Muxkutiok A.[l. Pabouas Tetpaar no xumuu. K yueonuky I'.E.Pym3utuca, ®@.I'.
®enpamana «Xumus. 11 knacc., M., "Dx3amen",2019r

MuxkuTtiok A./l. Pabouas Terpaas no xumun. K yueonuky I'.E.Pym3utuca, ®.I'.
®enpamana «Xumus. 10 knacc, Mo, "Dx3amen"”, 2019r.

Tpoery6ora H.I1. [Toypounsie pazpabotku 1o xumuu. 11 knacc. K yueOHuky
O.C.I'abpuensna, I'.E. Pynzutuca, Bako, 2018t

Tpoery6ora H.I1. [Toypounsie pazpabotku 1o xumuu. 10 kmacc. K yueoHuky



O.C.I'abpuensna, I'.E. Pym3urtuca, Bako, 2018r

Paneuxuit A.M. Iunaktnyeckuii Matepuan. Xumus 10-11. M., «IIpocBemenune,
2020r

Ps6oB M.A. Tectrl no xumuu. K yueonuky I'.E.Pyn3utuca, ®.I'. ®enpamana
«Xumus. 11 kmacc. ba3oBbiii ypoOBEHbBY.

Ps60oB M.A. Tectsl o xumuu. K yuebnuky I'.E.Pyn3utuca, @.I'. ®enpamana
«Xumus. 10 kmacc. ba3oBbiil ypoOBEHbBY.

Ps6oB M.A.COopHUK 33724, YIIPpa)KHEHUI U TECTOB 10 XuMuu. K yueOHUKyY
I'.E.Pym3utuca, ®@.I'. ®enpamana «Xumus. 11 kmacer.

Ps6oB M.A.COopHUK 3a1a4, YIIPa)KHEHUI U TECTOB 10 XUMUHU. K yueOHUKY

I'.E.Pyn3utuca, @.I'. ®enpamana «Xumus. 10 kinacey.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

HopmatuBHbie TOKyMeHThI cucTeMbl o01ero oopazosanus. — URL:
https://edsoo.ru/normativnye-dokumentyy/.

denepanbHbie paboyne IpPorpaMmbl 1Mo yueoHoMmy npeamery «Xumus». — URL:
https://edsoo.ru/rabochie-programmy/.

Konctpykrop padounx mporpamm mno yuebHomy npeamery «Xumusi». — URL:
https://edsoo.ru/konstruktor-rabochih-programm/.

Metoanueckue ceMUHApHI IO yueOHOMY TipeameTy «Xumus». — URL:

https://edsoo.ru/metodicheskie-seminary/ms-himiya/.



Metoauuecke THTEPAKTUBHBIE KEHMCHI 10 yUEOHOMY MPEeaMETy «XUMHUSD). —
URL.: https://edsoo.ru/metodicheskie kejsy/.

WNHTepakTuBHBIC BUPTyaIbHBIC TA00PATOPHBIC U MMPAKTUYECKHUE PaOOTHI Ha
yIIIyOJIEHHOM YpOBHE MO yuyeOHOMY npenmMety «Xumusi». — URL:
https://content.edsoo.ru/lab/.

Meroanueckue mocobus mo yueonomy npeamery «Xumusi». — URL:
https://edsoo.ru/mr-himiya/.

Martepwuaisl 1o Borpocam GopMUpoBaHus (HYHKIIMOHATHLHON TPaMOTHOCTH. —

URL: https://edsoo.ru/metodicheskie-seminary/ms-funkczionalnaya-gramotnost/.

bubnuoreka [{OK https://m/edsoo.ru

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/9/

http://school-collection.edu.ruEqunas komtexius mudpoBeix 06pa3oBaTeIbHBIX
pecypcoB

http://fcior.edu.ru ®enepanbHblii LeHTP HHGOPMALIMOHHO-00pa30BaTEIbHBIX
pecypcos (OLIOP)

http://college.ru/himiya/ OTKpbITBII KOJIEMK: XUMUS

http://www.chemnet.ru [lopTan ¢pyHIaMeHTaTEHOTO XUMHUYECKOTO 00pa30BaHuUs
Poccun

http://him.1september.ru Bee nist yuurenst xumuu

http://school-sector.relarn.ru/nsm/ Xumust it BceX: WIUTIOCTPUPOBAHHbBIE



MaTepHaJIbl TI0 00IIIeH, OPraHUIECKON M HEOPTAHMYECKOU XUMUHU
http://chemistry.narod.ru Mup xumun
http://him-school.ru Bupryansnas Xumuueckas [lkoina

Poccuiickas snexkrponHas mkoina (resh.edu.ru)
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